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Dixie Spins the Wheel of Industry 


By Wintiam H. Nicnopas 


Titustrations by National Geographic Photographer J, Baylor Roberts 


OCK ALLL, South Carolina, will never 
be the same again. 
‘The 1940 census put the population 


of this tranquil York County town at 15,009 
Mainstays in its comfortable coonomic life 
were a textile finishing mill, some cotton mills. 
a rug rill, a hosiery mill, and Winthrop Col- 
lege, which is the South Carolina State college 
for women. 

Then one day an engineer for Celanese 
Corporation of America came tw town, met 
Charles L. Cabb, president of the Peoples Na- 
tional Bank, and revealed that he was looking 
for a site for a new plant. Things began to 
happen. 

Last summer 1 saw the towers of a 540, 
000,000 plant of Celanese Corporation rising 
in the middle of a 1,100-were tract along the 
Catawba River. a few minutes’ drive from 
fown (page 289), Here the plant can get 
(he water it needs—100,006,000 gallons a day. 
Late Iast year it started to produce the syn- 
thetic textile yarn, Celanese, in enormous 
quantities, 


Workers Ride 30 Miles to Jobs 


Most of the 5,000 workers will live within 
a radius of 30 miles from the new plant. 
Hundreds now ride to their jobs in their cars. 
Others come in special buses, Many more 
live in new homes in a real-estate develop- 
ment between the plant site and Rock Hill. 
And the town itself supplies its share of the 
employees. 

Rock Hill floated a $3,000,000 bond issue 
to widen streets and extend water, smwer, 
and power lines. Businessmen enlarged and 
spruced up their stores. Mr, Cobb trans- 


formed his olf, conservative banking house 
into a gleaming combination of tile Mooring 
and brass tellers’ cages, and installed an air- 
conditioning system, 

Rock Hill wes definitely on the map of 
Southern industrial progress. 


New Factories Blanket Dixic 


Establishment of this big plant in a small 
South Carolina community is not an isolated 
instance. In a trip through the Carwlinas, 
Georgia, Mabama, Tennessee, Mississippi, and 
the port of New Orleans. 1 found on all sides 
similar examples of the amazing industrial 
development of the South.* 

To cover a cross section of D 
lowed for the most part the 8,000- 
work of the Southern Rallway System, which 
serves the South from Mason and Dixon's 
line to the Gulf and from the Atlantic Ocean 
to the Mississippi River+ 

Tn the Inst three years more than 1,000 
new factories, [00 large warehouses, and 300 
substantial additions to existing plants have 
sprung up alongside its tracks. 

Magnolia and moonlight still supply. the 
motive for the Southemn symphony, but it is 
player tuday to an ever-increasing accompani- 
ment of huniming spindles, theobbing paper 

*See, im thy Natioxa, Ginoceavai Mauasine 
“Lousiana Trades with the World,” by Frederick 
si . December, 1947; “Muchines Come to Mis- 
KR. Hildebrand, September, 1957; 
“ olunteer State,” May, 1959, and 
*Tarhoelia on Parad ‘Augaet, O41, both by Leann! 


C. Roy; und "Charleston, Where Mellow Past and 
Hresent Meet” by ThuBese Heyward, March, 1939. 
{See National iwraphic Society’ ‘Map af Sauth- 


astern Unfted States, special supple 
THary, 1947, issue of the Naniawar G: 
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in the then small village of Greensboro, North 
Carolina. They named it Proximity beeause 
“there was nothing to begin with but pnox- 
imity to the cotton fields.” Today the Cone 
family operates 18 mills) They are the largest 
weavers of denim cloth in the world. T saw 
3.000 looms weaving yarn into cloth in a 
fve-acre room in their White Oak Mill, 
which consumes about 325 bales of cotton 
a day. 

Robert Lee Stowe and Samuel Pinckney 
Stowe in 1901 gave up munagement of their 
smuull general store ot Belmont, North Cara- 
lina, then @ water stop on the old Athimta & 
Charlotte Air Line Railway, to biritd a cotton 
mill Farmers, a rival storekeeper, traveling 
salesmen, and others subscribed enough stock 
to enable the brothers to put up a litte mill 
with 5,000 spindles on whith to spin yarn. 
Tts pay roll was $115 a month. 

Now Belmout has 15 yarn-spinning mills 
with 240,000 spindles, also o finishing plant. 
a dye plant, five hosiery mills, and many small 
teluted firms. Employees nuimber 3,000, and 
the annual pay roll is 312,000,000. Although 
a younger generation is connected with the 
business, the Stowe brothers, who built up 
nearly all these enterprises with the aid of 
the bite AOC. Lineberger, still have their hands 
at the helm, Both pust §0, they plan with 
youthful zest for further expansion, 


Lindale Made Sailors’ Shirts 


The olel Missachusetts Cotton Mills of 
Lowell, Massuchusetts, built a factory at Lin- 
date, near Rome, Georgia, in 1895. Tt was 
taken over by the Pepperell Manufacturing 
Company, of Boston, In 1926, when Pepperell 
absorbed the older company. Expansion 
through the years has been such that in World 
War I the Lindale mill was able to turn out 
enough chambray to make nine shirts for 
every sailor in the United States Navy. 

Ty the 1920's the South emerged as the 
leading cotton-textlle producing section of the 
Nation. Northern companies bean to build 
mills below Mason and Dixon's line in ever- 
increasing numbers. 

Now synthetic fibers have made a definite 
place for themselves in the industry. In L947 
the Voited States produced 950 million pounds 
Of favan yarn and staple—6'4 pounds for 
every person, Three-fourths af this was 
manufactured by Southern mills. 

BK. 1. du Pont de Nemours & Company 
of Wilmington, Delaware, Is ready to build a 
multiniltion-dollar plant at Camden, South 
Caroling, for the manufacture of a new syvit- 
thetic fiber known as “Orlon.” Thus far 
Orlon has been made only in a lwboratory- 
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scale pilot plant, Tt originated in the research 
section of the company’s rayon department, 
The new fiber strongly resists. deterioration 
by sunlight. 

Burlington Mills Corporation, of Greens- 
bore, North Carolina, is still a first-generation 
company, founded 25 years ago in Burlington, 
North Carolina, by J. Spencer Love. Mr. 
Tove, who came out of World War I as a 
major at the age of 22 with a citation from 
General Pershing, hud saved up $3,000. With 
this he started a stall cotton mill, But a 
year later, in 1924, he hitched his wayon to 
the dawning star of rayon, 


Burlingion Mills’ Growth Speetacular 


Burlington Mills bes ridden its star from 
one small factory to 82 plants in $4 com- 
munities in North Carolina, Virginia, West 
Virginia, Tennessee, Alabama, Pennsylvania, 
and New Jersey; Australin, Canaila, Cuba, 
Mexico, England. und South America, Net 
sales exceed $275,000,000 annually, 

Now one of the largest weavers of rayon 
in the world, Burlington also isa big producer 
‘Of nylon hosiery, and its ribbon division turns 
out more than 300,000 miles of satin, gros 
grain, and moire ribbon every year. 

As chairman of the board, Mr. Love keeps 
in touch with his far-flung empire hy air. 
The firm owns three twin-engine planes. 

“It's a rather awe-inspiring thing to have 
your bess talk to you from an airplane 
while you are sitting in your office.” a Bur- 
lington esecutive told me. “Makes you think 
of the “man from Mar: 

At the Dunean Mill of J. P. Stevens & Co., 
Tnc., in Greenville, South Caroling, T saw 
2.000 looms weaving cloth mace of various 
types and combinations of synthetic fiber. ‘The 
‘COMPANY Operates cotton, raven, and woolen 
mills jn the Carolinas and Georgia, and alse 
1S as sales representatives for other mills. 
Site of its newest mill, which will weave 
woolens, is at Dublin, Georgia. 

Tn the last two years Deering, Milliken & 
Company, Tne., has built four new mills at 
Clemson, McCormick, Jolinston, and Pendle 
ton, South Carolina. Old-time mill aperutors 
still are talking about them. Each is window- 
less, scientifically Huminated with Muorescent 
lighting. and equipped with the most modern 
textile machinery, Since 1940, Deering-Milli- 
ken has spent more than $50,000,000 for new 
equipment jn the South to weave cotton, 
woolen, and rayon cloth in 20 mills. 

To supply rayon weavers with enough fiber 
to feed theit looms keeps Southern raw-mate- 
rial manufacturers ranning full blast, 

The Southern Chemical Cotton Company 
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in Chattanooga, for example, buys cotton 
linters from cottonseed-oil manufacturers by 
the solid trainfoad. processes the Linters into 
pure cellulose, and sells that to rayvon-yurn 
makers. Rayon is mare from cellulose ob- 
tained from cotton linters or wood pulp, or 
from a combination of both. 

The company’s cellulose also goes to manu- 
Tacturers of fine paper. Fifty percent of every 
dollar bill Cnele Sam makes is composed of 
cotton, 

Rayon Yarn [rom “Soup” 

AL the tayon plant of the American Enka 
Corporation, near Asheville, North Carolina, 
1 saw liquefied cellulose, or chemical “soup,” 
forced through thoy aperttires in hundreds of 
nozzles. Enech nozzle was immersed in a bath 
of dilute sulphuric acid and sales, 

When the “soup” comes in contact with the 
acid bath, it coagulaies at the tip of each 
nozzle. ‘lo start the spinning process. an 
operator runs bis finger across the tip of a 
nozzle. ‘The congulated “soup' adheres to it 
in the form of a thread. The draws the 
stoind up ont of the hath, over a series of 
guides and rollers, and starts it winding on 
aw tapidly revolving. spool. 

All about him hundreds of these spools are 
spinning, drawing seemingly never-ending 
threads up from immersed nozzles. 

A large shure of Enka’s production goes to. 
automobile tire cord manufacturers (page 
317). Nearly every big tire company has 
ene of more weaving plants in the South. 

Nylon yar is made by Du Pent, whose 
newest plant near Chattanooga, Tennessee, 
started production last Joly (pape 317). 


Nylon—Testiles’ Glamour Girl 

Glamour girl of the testile industry is nylon 
full-fashioned hosiery, In the plant of the 
Melrose Hosiery Mills at High Point, North 
Carolina, 1 saw hew carefully the stockings 
were handled to keep then from developing 
runs, snags, and other defects during manu- 
facture. 

With all precautions, which include daily 
manicures far feminine workers and nylon- 
lined baskets ov other special carriers to tile 
the finished product to the packing rooms, = 
manufacturer is happy if 70 percent of his 
sheer quality output turns out to be first grade, 

“Pm glad woren like sheer hosiery,” one 
maker told me. “It helps business, beeause 
the stockings don't last. Heavier nylons 
wear much longer.” 

Sheer nylons in largest demand today are 
twice a@ sheer as the finest prewar silk and 
much more transparent. 
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The FP. H. Hanes Knitting Company In 
Winston-Salom has grown into one of the 
Nation's leading manufacturers of knit under- 
wear (page 301). Here I wos amazed at 
the efficiency sequired by girl operators, 
Some of the complicated sewing machines 
stitch as many ag nine thteads at one time 
in making seams for heavy underwear. 

Largest: manufacturer of work clothes in 
the world is Blue Bell, Inc., of Greensboro, 
North Carolina. The original Blue Bell sew- 
ing shop was set up in Jellicu, Tennessee. in 
1906, with a dozen machines. After World 
War 1 a series of mergers expanded Blue Bell 
to 21 plants, mostly in Mississippi, Louisiana, 
‘Tennessee, North Carolina, Virginin, Georgia, 
and Alabama. 

The big Avondale Mills, with general offices 
at Sylacauga, Alabama, which uses. 180,000) 
bales of cotton a year, has been a leader in 
seeking mean= to utilize low-grade cotton— 
always a problem in the industry, since it 
comprises more than 15 percent oof the crap, 

One answer has been Avoneale's procuc- 
lion, #5 a side line to ft quality products, of 
a nonwoven fabric of low-grade cotton fibers 
bonded witha synthetic resin. Since the resin 
is pliable, transparent, and str, the fabrie 
tan be dry-cleaned and fronod. Tt is formed 
in a special carding operation, without spin- 
ning or weaving, A team of five men can 
produce 25,000 yards in a day. 

Seiled Nupl Throw dt Away! 

Avondale also makes napkins, tablecloths. 
and draperies out of this fabric. They are 
80 inexpensive they can be thrown away when 
they become soiled, 

Wages of testile-mill workers in the South 
have increased 165 to 200 percent since 1959 
This vastly expanded purchusing power has 
stimulated a remarkable growth In retailing. 

A purely Southern institution, Belk Broth- 
ers Company, of Charlotte, North Carolina, 
Affords an example. Back in 1888, W. H_ and 
J. M, Bells opened a small general store ut 
neat-by Monroe. From thatumedest start the 
Belk Brothers group of department stores hus 
grown to 276, operating in every Southern 
State. Of these, 100 are in North Carolina. 
In the Inst decade Belk Brothers has opened 
100 new stores. 

Since the war, Sears, Roebuck tind Company 
has built retail stores in Durkam, Avheville, 
Greenshoro, Winston-Salem, Fayetteville, and 
Charlotte, North Carolina; Florence and 
Greenville, South Carolina: Gatlsden, Alo- 
bama; Jacl and Greenville, Mississippi; 
Macon, Georgia; and Knoxville, Tennessee. 

The J. C. Penney Company's new single- 
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Noor warehouse sprawls over ¢ight acres. just 
outside Statesville, North Carolina, From a 
doutile-track Southern Railway siding 18 box- 
cars cin be unloaded at once. Merchandise 
of Southern manufacture is redistributed to 
Tenney stores from there, 


Forests Spell Wealth in Dixie 


Forests represent one of Dixie’s basic re- 
sources, On more than half the land of this 
tegion. trees ate the logien! crop, Trees blan- 
ket twe-thirds of Georgia. And most Southern 
tees grow faster than northern, 

Tn years past many Southert groves grew 
wild on thousands of acres of abandoned farm 
land. ‘But the rapid rise of Dixie's pulp and 
paper industry, in which s billion dollars now 
is invested, makes it imperative that tin enor- 
mous supply of pulpwaod be available. 

Southern pine trees, among the fastest grow- 
ing of all pulp timber, attain a diameter of 
from 8 to 10 inches, suituble for pulpwood, 
in ubout twelve years, Thus Southern pine 
forests, under sejentific care, can replenish 
themselves indefinitely 

State governments i paper mills have 
united ta fight forest enemies, Fire is enemy 
number one. Fires alone destroy enough 
wood to support another Southern paper in- 
dustry nearly two-thirds as large as the one 
now in operation. 
ystematic protection 


pays dividends, 

itl years, fire watching in South 
Carolina's Piedmont region reduced the extent 
of forest fires by 74 percent. 

Tree growers hove learned, among other 
things, to keep pigs out of their young groves, 
Some years ag0 a Mississippi forester followed 
a little wild pig around a forest for seven hours 
and watched it uproot 407 young pine trees. 

Twelve years ago Claude E. Bullard, Hamp- 
ton County, South Caroli i 
some of his submarginal lant to provide a 
future income for his infant san. 

‘The first season he planted five acres in 
pine seedlings. By 1945, Mr, Bullard had 
37,500 trees growing on 60 acres of land 
unsuitable for farming. 

Through scientific cutting he already hos 
sold $2,740.70 in pulpwood, for a tet profit of 
$1,438.77, which has been credited to his son's 
education fund. Now Claude, Jr, and the 
oldest stand of trees are twelve years old. As 
they increase in stature, so will Claude's annual 
Income. 

For a quarter of a century the Southern 
Ralhway System bas operated a 14,000-acre 
tract known as Lincoln Ciroen Demonstration 
Forest, at Dovehester, South Carolina, to show 
how pine trees may be grown for a profit. 
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More than 22 million board feet have heen 
produced there; wet the volume of merchant- 
able timber is increasing rapidly through the 
employment of scientific forestry methods, 

“Profitable forestry begins with the ax," 
they tell you at Lincoln Green, “First step in 
improving-a previously mismanaged woodland 
is careful thinning, If the stand is predomi- 
nantly pine, first trees to be felled are those 
suitable for poles and saw timber, Then wn- 
les are cut, leaving a forest of selent 
chosen for straight, tall growth.” 

State-owned nurseries in Georgia last year 
distrifuted 18,000,000 seedlings to land own- 
ers for reforestation, Alabama distributed six 
million and set cut 18 million more for the 
1948-49 season, 

Kraft Paper from Southern Pine 

Tn L884 a German discovered that a heavy, 
strong, brownish paper could be made cheaply 
by treating and refining wood chips in u “couk- 
ing liquor’ in which salt cake had been sub- 
stituted for the customary, but more expen- 
sive, soda ash. He called it “Ieraft! paper. 
“Kraft” in both German and Swedish means 
“strength.” Southern pine proved an ideal 
raw material. 

The International Paper Company mill at 
Georgetown, South Csrolina, largest in the 
kraft industry, can turn out 1,450 tons of 
container board a diy. 

The Union Bag & Paper Corporation of 
Savannah, Georgia, world’s largest integrated 
kraft container plant, has, asa result of many 
expansion projects, increased production stead- 
ily, The plant produces 1,100 tons of kraft 
paper and kraft board every day. and its larg- 
vst converting unit, the bag division, makes 
bags at the rate of 30 million a day, with an 
annual output of 734 billion binge! (Page 323.) 

At Port Wentworth, Savannah suburb, the 
new plant of the Suuthern Paperboard Cor- 
poration began lust year to make kraft con- 
tainer board at the rate of 450 tons per day, 
At Macon, Georgia, [saw the new mill of the 
Macon Kraft Company tuming out a freight 
catload of container board an hour. 

Four-block-long Fourdrinier paper-forming 
machines, on which the “slurry” of refined 
pulp and water is transformed into a con- 
tinuous sheet of paper through the removal 
of the water, are expensive gadgets. ‘The West 
Virginia Pulp and Faper Company recently 
added a new Fourdrinier to the battery at its 
big Charleston, South Carolina, plant ata cost 
of $4,500,000, including installation, ‘These 
machines, named! for their inventors, English 
brothers, make continuous sheets of paper 
ranging up to 21 feet in width, 
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On August 4, 1937, the first press run of a 
roll of newsprint male in the South from 
Southern pine took place. In front of me, as 
these words are written, lies a page of thot 
special edition of the Savannah Evening Press, 
testimony 12 years later to the excellence of 
the paper's surface and printing quality, 

Months before, the late Dr, Charles Holmes 
Herty, in his Savannah Inboratory, had been 
experimenting with Southern pine in making 
newsprint, 

His success is an old story now. Several 
years ago the Southland Paper Mills, Tne., at 
Lufkin, Texas, began to make newsprint com- 
mercially from Southern pine, 

Soon Alabama is to have the South's second 
newsprint mill, During World War TD the 
Federal Government built the huge Alabama 
Ordnance Works along the Cousa River in 
Talladega County. Now many of its facilities 
have been acquired by the Coosa River News- 
print Company, and a $30,000,000 mill is 
being built. 

Newspaper publishers. mostly Southern, 
own 310,000,000 of the stock and expect to 
buy 100,000 tons of newsprint each year, 
Kimberly-Clark Corporation, one of the coun- 
try’s Jargest paper and pulp and cellulose 
manufaciurers, will operate the mill, 

Kimberly-Clark also expects to take thou- 
sands of tons of sulphate pulp-annually from 
the t for use in its first all-South manu- 
facturing venture at Memphis, Tennessee. 

The company bought the 17-acre Memphis 
plant in whieh the Fisher Aircraft Division of 
General Motors Corporation had built thou- 
sands of warplanes. Strolling through the bist 
factory recently, T had difficulty in believing 
what it had ever made aireraft. 


Making Kleenex by the Mile 


There T saw creped wadding turned out at 
incredible speed. Two large machines were 
producing a mile of Klvemex, 15 feet wide, 
every three mines. 

An experiment a quarter-century ago hy 
William H. Mason, long an associate of 
Thora: ison, 10 produce wood fier by 
mechanical, instead of chemical, means acci- 
dentally gave birth to a new Southern industry. 

Mr. Mason subjected wood chips to high- 
Pressure steam until they were thoroughly 
penetrated by heat and moisture, then sud- 
denly lessened the pressure. The resulting 
explosion rediired the chips to fiber. 

From the fiber he made paper, but it was 
stiff and brittle because lignin, the natural 
bonding agent of wood, had not heen expelled. 
‘The product did, however, make goud insula- 


tion board. 
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One day in his modest Inboratory be placed 
u piece of half-finished insulation board, or 
lap, In a steam-heated screw press to force out 
the water, He applied pressure, turned off 
the steam, and went home to linmeh, 

In his absence the steam valve sprang a leak 
and when he returned he found his piece of 
hoard smoking. ‘Taking it from the press, he 
discovered that he held in his hand » piece of 
hard, dense, fectly dry fiber hardboard. 
That wits the of the Masonite Cor- 
poration, manufacturer of high-density pressed 
woods, 

Masonite hardboard now is made in Canada, 
Ttaly, Sweden, New South Wales, and the 
Union of South Africa, But the lurgest hard- 
board plant in the world is the parent pliant 
at Laurel, Mississippi. Masonite met sales in 
the fiscal year ending August 31, 1948, totaled 
436,472,950, 

Citaretie Paper from Flax 

In a Pisgah Forest valley not far from 
Asheville, North Carolina, most of the world’s 
cigarette paper is made in the mill of the 
Ecusta Paper Corporation. Ecusta. cigarette 
paper is made from fibers of the seed flax 

it 


Until World War 1 cigarette manufacturers 
in the United States bought nearly all their 
paper from Europeati makers, whose raw 
material was old linen rags. One of the lare- 
est of these was a French concern with which 
Harry H, Straus was affiliated, 

Mr, Straus became worried about the un- 
settled stute of political affairs in Europe, He 
alsa looked with distaste upon the fact that 
cigarette paper makers were dependent upon 
the ragpickers of central Europe and the Bal- 
kans for their paper supply. 

By 1937 Mr. 
of utilizing the fiber of the seed flax plant. 
An American banking swndicate, headed by 
the Warhavia Bank and ‘Trust Company, of 
which Robert M. Hanes is chairman of the 
bound, and cigarette manufacturers helped him 
build his modern 83-acre plant. It is located 
on the Davidsin River, where a ever-failing 
supply of pure mountain water flaws from 
Pisgah National Forest. 

On September 2, 1939, as the Nazis rolled 
into Poland to precipitate the war in Europe, 
the big mail] went into operation, That is why 
smokers in the United States and in the Amer- 
ican armies.did not Inve to go without ciga- 
rettes when Hitler's invasion of western Eu 
rope cut off our foreign cigarette paper supply, 

Ecusta buys its flax principally in Califor- 
nid and Minnesota, 1 saw nearly 40,000 tans 
—a I2month supply—siored in its ware- 
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thousand pounds of tobacco can be disposed 
of (page 286). 

To find out what happens to tohucco after 
the farmer sells it, | visited the R. J. Reynolds 
‘Yobacee Compuny at Winston-Salem, North: 
Carolina. Nearly all the big tobseco. firms 
have plants in that State, which makes 60 
percent of the Nation’s tobacco products. 

“[ have smoked Camel cigarettes for 32 
years,” F told James A. Gray, chairman of the 
company's executive committee, 

“Well,” be replied, “1 can almost match 
that. T have been reading the Nattoxat 
Gbocrariic Macazixe for about 25 years.” 

Back in 1875, Richard Reynolds began to 
make chewing tohacen in Winston, “The origl- 
hal little red factory and its machinery cost 
less than $2,500, [1 made chewing tobycco 
exclusively, 

Now RB. J. Reynolds Tobacco Company 
needs more than (40 large factory units and 
storage warehotises to age the leaf, prepare the 
tobacco, and make Camel cigarettes and pipe 
anil chewing tohacen. 

Tn one building | saw a battery of intricate 
machines Jurning out, cigarettes so fast my 
eyes had difficulty following the process. A 
single machine can make more than 1,000 
cigarettes a minute. 

R, J, Reynolds is one of two wholly South- 
ern manufacturing enterprises which. from 
humble beginnings, have developed intermst- 
tional distribution on a huge scale for their 
produers. 


Coor-Cola, an International Institution 
The other is the Coca-Cola Company, of 
Avant, Georgia, The fantastic story of Coca- 
Cola starts back in the administration -of 
Grover Cleveland, when John S. Tembertor 
worked Gut 9, formula fora new soft drink in 
his Atlanta home. For his new beverage a 
business associate produced a trade in 
Qowing script—Cuca-Cola. Torlay it is one 
of the best-known trademarks in the world. 
‘Yo the soda fountain of Dr. Joseph Jacobs? 
Yeug Store ot historic Five Points in fromt 
of Atlanta's old town well, Pemberton carried 
a jug of the syrup one May day in 1880. Soda 
fountains, rare in those days, operated only in 
summer months, The public response to Cocit- 
Cola thot first summer was unimpressive, 
Pomberton sold only 25 gallons of syrup, 
Two years later, when Mr, Temberton died, 
all the property of the infant company could 
be—and was—carried in a one-horse wagon, 
But Asa G. Caruiler, a wholesale druggist, 
liked CocasCola-and had bought a one-third 
interest in the bu s before Pembertan's 
death, A few 4 ater he became the 
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sole owner of the formula, trademark, and 
equipment. 

‘Candler began to jsuild up sales. By. 1805 
the beverage had entered every State in the 
Union, and Indian Territory, toa, 

While Coca-Cola had heen sold locally in 
bottles as far back as 1894 by Joseph A. Bie- 
denharn at Vieksburg, Mississippl, it remained 
primarily a sods-fountain drink until lave in 
1890, when two Chattanooga lawyers con- 
vinced Mr. Candler it should be bottled. 
‘There the groundwork was laid for the Coca- 
Cola bottling plants which have sprung |p all 
over the United States. Most of them are 
owned and rin by citizens of the communities 
in which they operate. 

Another outgrowth of the lawyers" visit was 
the Chattanooga Glass Company, whose prin. 
cipal business is the manufucture of Coca-Cola 
bottles. Its annual capacity iy 1,200,000 

wes, which represents somewhat less than 

f the botiled Coca-Cola sold List year in 
the United States. 

Tn 1919 Mr, Candler retired. Since then 
the company has been owned by thousands of 
stockholders, who live in all parts of the 
tes, Robert W_ Woodruff, n native 
Georgian, is chairman of the executive com- 
mithee; Harrison Jones, a Virginian by hirth, 
is chairman of the board of directors: and 
William J. Hobbs, a North Carolinian, is 
president of the company. 

Tefore World War IT Coca-Cola was sold 
in some 70 foreign countries. Today more 
than 6,000 persons, nationals of nearly all 
countries, are eroployed in producing and 
selling Coca-Cola autside the United States, 

The formula for Coca-Cola is one uf the 
world's top commercial mysteries. tn the long 
history of the business, en men have 
known the secret. Today two af the com- 
pany’s oldest chemists know ft, Should both 
die suddenly, the only existing. written copy 
of the formula would have to be token from a 
bank vault and consulted before production of 
syrup could continue. 


Southern Furniture Making Centers 
in High Point 

Toward the close nf the War Between the 
States, Capt. W. H. Snow, a Vermont Yankee, 
trudged along with other Union troops through 
the forests of North Carolina's Piedmont. The 
climate and the fine stands af hardwnod on all 
sides made such deep impressions upon him 
that when the war ended he came lack to 
High Point to live. 

Captain Snow fret made hardwood spokes 
ane handles. Then he sold New England tex- 
tile manufacttrers bobbins and shuttle blocks 
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outh's industrial growth can be r 
the expansion af private power com 
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The late James B. Duke built a small hydro- q 1: 
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tomers since World War Il, bringing its total 
rural accounts to more than $1,000, 

With Thomas W, Martin, président of Ala- 
bama Power, 1 motored to Gorgas, site of the 
company’s two Warrior River plants, 35 miles 
northwest of Birmingham. 


Burning Goal Underground 


Hero | saw preliminary work fora gasif- 
cation peoject in be conducted im the area 
adjeining the company's steam plant, This 
experiment, conducted by the United States 
Bureau of Mines in cooperation with the 

ower company, is the first of Its kind in the 
Pintted States to burn coal underground and 
to utilize the gases thus produced, 

At an outcropping of a horiaintal seam of 
coal T saw the opening of a tunnel which has 
been pushed inte a hill, through the seam, 
for a distance of 1,500 feet. Later, atop the 
hill, I saw holes, 14 inches in dinmeter, drilled 
down to the tunnel, Some were more than 
200 feet deep. ‘The holes were spaced at 
intervals of 300 feet, 

A huge air compressor will pump air into 
one of these holes. and when the face of the 
coal hus been ignited, the pas will be forced 
from an adjoining hole. Tf gas of suitable 
quantity and quality can be made, it will be 
utiliged {o operate a gas turbine, which in 
turn will drive a compressor, Later it is 
planned, if the flow is constam, to pipe the 
gas to ce of the boilers at the power com- 
pany ’s steam plant 

No one knows how great an expanse of 
coul will burn, what the action of the over- 
lying strate will be, or how much air pressure 
will be necessary to keep the coal burning: 
and produce o satisfactory gas. 


Mississippi Power Needs Grow 


Not until 1924, when the Mississippi Power 
& Light Company was organized, did western 
ppt receive dependsble electric power 
Just a few months ago the company’s new 
$9,500,000 steam electric generating station 
was put inte operation a few miles north of 
Jackson. Its huge high-pressure boiler, beated 
by natural gas, stands eight stories high, 

Amazing industrial growth in Jackson, 
Natchez; and hali.a dogen other communities, 
wlong with increased rural electrification, made 
such a plant necessary. 

The Mississippi Power Company began to 
serve some 5,500 customers along the Gulf 
coust and in southeastern Mississippi on Janu- 
ary 1, 1923. Some of the small plants it took 
aver had supplied homeowners with electricity 
only at night. ‘There were no industries to 
speak of, Residential tates were as high as 
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25 cents a kilowatt-hour, compared with Jess 
than 344 cents today, 

New “fuctorles in Gulfport, Biloxi, Pusca- 
goula, Hattiesburg, Laurel, and Meridian de- 
nuind more and mare electric energy, ‘The 
company’s generating plant near Hattitsburg 
was scarcely completed in 1945 before work 
was-hegun ona second unit to double is out- 
pul, Now a third unit is under construction. 

Norhern Alahuma and northeastern Mis- 
sissippi are served by the Tennessee Valley 
Authority (TVA).* 


Vulean Guards Birmingham: 

Atop Red Mountain, overlooking Birming- 
ham, stands # giant statue of Vulcan, god of 
the forge, gazing upon a city whose chief 
source of wealth is iron and steel. From deep 
within Red Mountain comes 90 percent of the 
jron ore for Birmingham's mills. 

Near by, within a radius of eight miles, lie 
coal and limestone cepasits in superlative 
abundance. Nowhere else in America are 
these three requisites for ere ad found 
together in commercial quantities. > 

Largest of Birmingham's many makers and 
fabricators of iron and steel is the Tennecwe 
Coal, Iron and Railroad Company. 

Before the War Between the States it be- 
gun business in Tennessee 26 o coal-mining 
company. By [886 i) had-expanded into the 
iron business in Birmingham; by the time it 
became a part of the Uni States Steel 
(Corporation in 1907 mest of its. operations 
were in Alabama. Now all are in. Aluhama- 
But it has ever ching tenaciously to the 
“Tennessee” in its name, 

TC! bas grown up with the South. Yet 
with 32,000 men on its pay roll and all its 
mills humming, it is hard put to fill its orders, 
0 heavy i= Dixie's demand for steel (pages 
292, 293, 314), 

Last July the Republic Steel Corporation's 
new plant at Gadsden, Alabama, began to 
make: steel pipe, 

The KR. D. Cole Manufacturing Company, 
of Newnan, Georgia, founded 95 vears ago by 
R: D. Cole, St, survived a boycott by citizens: 
of the town in its carly days. ‘The company: 
was engaged chiefly in woodworkitg. One of 
its products was caskets, 

When someone died, the custom was for a 
relative to go to the woodworking plant and 
order a casket built at once, 

li o citizen died on a Saturday night or 

“See “Anmnd the “Great Lakes af the South! 
ee Seach Natiowat Grookrac Miadaaiit, 

pil, 1945, 
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verine Tube Division. Last autumn it shipped 
out the first seamless, nonferrous copper tub> 
ing ever nude in Dixie, 

Tn the giant North Plant of the Aluminum 
Company of America at Alcoa, Tennessee, T 
saw “rivers of shimmering silvet-colored 
metal passing at incredible speed along run- 
out tables in the world's largest aluminum 
rolling mill. Here thick plates of aluminum 
alloy pass through a series of five sets of roll: 
etsyemetging finally in block-long strips about 
44 of an inch thick, at such speed that they 
seem to flow, 

Aleow ships bring crushed, washed bauxite 
from Surinam to Mobile, where the ponders 
ahimina is extracted. This is shipped in hop- 
per cars te the mille, Four pounds of bauxite 
yield two pounds of alumina, which, in turn, 
yield ime pound of alaminum:, 

At Listerhill, near Florence, Alabama, the 
Reynolds Metals Company has been making 
aluminum from Arkansas Heixite since 1941, 

Atlante has three of the bigvest automobile: 
assembly plants in the United States, Oldest 
is Chevrolet, now somewhit oversbadewed by 
two new giant installations. One of these, the 
General Motors Corporation plant at near-by 
Doraville, turns out Huicks, Oldsmobiles, and 
Pontiacs. Auternobile parts, shipped from 
Michigan, arrive hy rail and go direct 19 the 
assembly lines, 

The other plant, at Hapeville, a suburb, 
was opened by the Ford Motor Company on 
December 10, 1947, At penk production it 
can assemble 350 Ford passenger cars and 
trucks in ne day (page 301). 


Geordin Clays Have Many Uses 

Around Macon and Augusta, Georgia 
principal industrial operation is mining of clay. 
Mere large erings af vegetation and earth 
have been «tripped away, reventing thick de= 
posits varied in thelr composition, Each type 
has a different use, 

“God made man out of chy.” a Georgin 
kaolin my tald me, “and clive ewe as muny 
differing characteristics as man.” 

Pages of the Nattowar Grnorapuic Maga: 
ZINE are coated with a white clay combined 
with casein to give them their smooth, wlassy 
finish and enable them to reproduce with ut- 
most fidelity the fine engravings made from 
National Geographic Society photowraphs, 
Slightly more than half of this clay is mined 
and processed hy Southern Clays, Toe., at 
Gordon, Georgia, and by Edgar Bros. at 
nearby Mcintyre. “The remainder is Carn- 
wall clay from Great Hritain (page 3 \e 

Oak Ridge, Tennessee, has settled down to 
peacetime pursuits, Population af the city 
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of Onk Ridge has dropped from its 73,000 war- 
Hime peak to a stable 35,000, Gone are most 
of the trailers, huts, and temporary barracks 
of the hectic war days. 

Carbide & Carbon. Chemicals Corporation 
operates the thece main units for the Atomic 
Energy Commission—the sutseous diffusion 
Plant for production of 0-235; the electro- 
magnetic isotope separation plant; and the 
Oak Ridge National Lahoralory, a nuclear 
research center (page 320), 

1 drove over the 60,000-acre area and saw, 
from the outside, the gascous diffusion plant 
and a steam turbo-generating plant which has 
twice the capucity of Norris Dam of TVA, 

J, A. Jones, bead of the construction com- 
pany whith built these two huge installations, 
started his business carcer in 1887 in Char- 
Intte, North Carolina, as a brickbiyer’s ap- 
prentice at 25 cents a day and board_ 

At age 24 he sturterl bis own contracting 
business and today he still is active in the 
affairs of the J. A. Jones Construction Com- 
pany, which operates both in the United States 
and abroad, 


Southern Shipping Increases 

Shipping keeps pace with industrial growth 
in the South. In New Orleans 1 saw ships 
from all over the world on my short trip 
aroun} the docks. 

At the Chalmette pier of Southern Railway 
hustling stevedures were unload ing 36,000 hags 
of sugar from a Lykes Bros. ship for the 
Colonial Sugar Company, Next to it 6,800 
tons of Philippine copra were being sucked 
from the hold of another Lykes ship ancl 
blown into a huge hopper from which Lexears,. 
destined for Procter & Gamble, im Cincin- 
atl, were being loaded. 

From one end of the port to the other, 
similar scenes of loading and unloading were 
being enacted, 

In the heart of the city 1 visited Interna- 
tional House, where buyers from abroad are 
accordei! Southern hospitality, with all the 
facilities of a club at their convenience. T 
walked through the new [International Trade 
Mart. where United States manufacturers ane 
exporters display samples of their varied lines 
for these foreign businessmen (page 2960). 

Lykes Bros, Steamship Co,, Inc., of New 
Orleans, owns a fleet of 50 C-type vessels andl 
charters scores of others from the United 
States Maritime Commission, 

Tt operates on sewen established trade routes 
from United States Gulf ports to Great Brit- 
uin, Ireland. the Mediterranean, ond Black 
Sea areas, the west coust af South America, 
and the West Indies and Caribbean area, 
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Dixie Spins the Wheel of Industry 


The company was founded by seven Southern 
brothers. 

‘The Delta Linc, operated by the Mississippi 
Shipping Company, Inc, is known as the 
“coffee fleet.” Delta ships, in 1947, carried 
2,700,590 bags of coffee from Brazil ty New 
Orleans, 84 percent of that port's total, 

The 55 ships owned by the Waterman 
Steamship Corporation, of Mobile, weave a 
network of world-wide transport service to 
European ports, tn the Far East, to Puerto 
Rico, and to North Atlantic and west-coast 
ports of the United States, 

At Mobile the Alabama State Docks provide 
one of the Nation's most modern seaport ter- 
minals. On the east coast, the rival ports of 
(Charleston and Savannah both are expanding 
their shipping. 


Machinery Streamlines King Cotton 


Farm mechanization has radically altered 
King Cotton and his realm, 

Cotten acreage dwindled from 42 million 
to about 2! million in the List 25 vears. Some 
1,600,000 workers, mostly agricultural, moved 
out of the South between 1940 and 1945, 
Other thuusinds are at work in the new 
factories, Yet 1949 saw the harvesting of 
o bumper cotton crop, 

The heaviest crops in the area 1 visited now 
come from the rich Mississippi Delta, a 30- 
inle-wide strip which stretches along the east 
bank of the river [rom Momphis to Vicksburg 
and from fertile soil in the Carolinas, Georgin, 
and Alabima, 

For generations the Southern planter de~ 
pended on the cotton hand and his nmule to 
prepare the ground, plant the crop, and culti- 
vate. Bur between 1940 and 1947, tractors 
on Southern firms increased 155 percent— 
from 229,000 to 583,000. 

Allis- Chalmers Manufacturing Company 
sensed this big demand when it occupied a 
huge former war plant at Gadsden, Alabama, 
und began to build thousands af tractors. 


Ten Minutes to Plant an Acre of Cotton 

The old liborious process of “chopping,"" 
weeding and thinning, young catton wi a 
hoe, is beitue supplanted by the flame culti- 
vator, adapted from the milltary flame thrower 
by Col. Price McLemore, cotton grower of 
Waugh, Mabuma, Flame may be safely used 
on cotton plants which are seven inches high. 
The cultivator throws a blast of flame at the 
base of the plants, killing weed and grase 
growth. 

Colanel McLemore found thut he eould plant 
mi acre of Colton in 10 minutes with mechan- 
ical equipment, os aguines 7!4 hours with 
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man-mule Isbor, A fame cultivator in 15 
mitutes duplicated a hand-hoeing fob of 13 
hours 20 minutes. At a time when per-cest 
acre of hund weeding was $5 a day in the 
Mississippi Delta, flame cultivation cost 50 
cents an acre. 

Colonel McLemore found that to pick a 
bale of cotton by hand required at least 75 
man-hours. With the mechanical cotton picker 
he accomplished this tedious task in 146 hours 
(page 291). 

1 walked through the $30,000,000 plant of 
the International Harvester Company at 
pases built to manufacture mechanical 
pickers sells 319}. 

early in 1948, its first year's out- 

sine was more than 1,100, These machines 

were sold principally in the Mississippi Delta, 
in Texas, und in California, 

For every 100 pounds of cotton fiber, the 
cotton plant yields about 180 pounds of cot- 
tonseed. Not more than one-tenth of this 
is needed to plant the next year’s crop, 
Research has found many uses for the lelt- 
over 162 pounds. 

Out of each 2,000 pounds of cottonseed 
bought by the Southern Cotton Oil Compar 
of Now Orleans, 313 pounds go inta cottot 
seed ofl; 822 pounds into meal for animal 
feed; 550 pounds, in hulls, ure-sold to feed 
dealers and dairymen; 170 pounds af linters 
go to mattress makers for stuffing. or to rayan 
producers for cellulose: and only the remain- 
ing 145 pounds, mostly sand and trash, is 
waste, 

‘The cottonseed oil goes into margarine and 
shartenings of is aold to bakers, hotels, restau- 
rants. potuto chippers, und grocery stores, To 
housewives, best-known Southern Cotton Oil 
Comp brand names are Wessun Oi) and 
Snowdrift. 

The Buckeye Cotton Oil Company, a sub- 
sidiary of Procter & Gamble, snap manufie- 
turers, similarly processes cottonseed on a bit 
scale, 

Buckeyes most famillar cottonseed oll 
product is Crisco. In refining the oil, soap 
stocks are recovered as a by-product, 


Field Peas Restore Poor Soil 


T went to Blic Springs Farms, 73 miles 
south of Atlanta and 13 miles from Warm 
Springs, Georgi, to see an outstanding effort 
to festore some of the South's worn-out soil. 

Here, in 1932, Cason J, Callaway, textii 
operator, began to.buy up small farms, He 
eventually sequite) 30,000 acres, including 
some mountainvus timberland, and turned his 
entire attention te forming, 

First he cleared pine trees and other growth 
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from a field, then leveled off the land, and in 
the spring planted a cover crop of field peas. 
In the fall he plowed them under, to give 
humus to the soll, and planted a winter cover 
crop af vetch. ‘The second year he repeated 
the process, Hy the third spring the soil had 
improved notably, Today be has 3,000 acres 
under cultivation. 

One-third of the cleared Jand is in Kurla, 
the Asiatic weed popular with Southern road 
builders, who plant it along embankments 
where its roots penetrate deeply and prevent 
erosion. 

Mr, Callaway harvests bis: stubborn crop 
with heavy equipment and dehydrates It in 
his own plant. ‘Thon be sells it as meal for 
three cents a pound to poultry-feed manu- 
fucturers, who value it for its high protein 
content. 

Blue Springs boasts the largest commercial 
mallard duckling flock in the country. There 
| saw about 4,000 ducklings, all that remained. 
from a flock of 20,000, The others had been 
killed, tuble-dressed, ome quick-frozen for 
salo at Thanksgiving and (Christmas, 


10,000 Cows for North Carolina 


George S. Coble, former farm boy, in eo- 
operation with North Carolina State, is en- 
gaged in a program to bring 10,000 Holstein, 
Guernsey, and Jersey’ cows into his native 
State from Minnesota to help boost milk pro- 
duction, Hoe sells thi cows to farmers at cost 
and contracts for the mills, 

Coble bought a bankrupt dairy in Lexing- 
ton, North Carolina, in 1934 with a down 
payment of $75. On the first day. he stocked 
up with 11 gallons of milk. and his retail 
sales totaled 32.78. 

Now he is president of Coble Dairy Prod- 
vets, Inc,, which has five processing plants, 20 
receiving stations. 900 employees, and handles 
up to one million pounds of milk a day. 

For the lust three years South Carolina 
has. prafuced more peaches than Georgian. 
More than half its crop comes from Spertan- 
burg County. 

The boll weevil’s mvages in the cotton fields 
a quarter century ago drove Spartanburg to 
peaches, Four Spartanburg farmers went to 
Georgia in 1923 to lock into peach growing. 
When they returned, each planted five acres. 
That year Georgia shipped §,701 carloads of 
peaches; all of South Carolina, 16, 

Now over Spartanburg County's $42. square 
niles extend peach orchards with more than 
3,250,000 trees. Tn 1947 rail shipments of 
Spartunburg peaches totwled 7,265 cars, at 400 
bushels ta the car. The 1948 crop, hit by 
frost, was somewhat smaller, 
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The major share of Spartanburg peaches— 
some 5,000 carloads—is moved by the South- 
ern Railway in a hectic threeoweek operation 
in July. Some 000 employees from ather paris 
of the System come to Spartanburg to help, 
Fresh peaches must be shipped quickly sa 
they will not spoil. 

A preparatory step is to haul in 500 car- 
loads of baskets, crates, puids, and lids for 
packing. As shipping deadline nears, 600 
carloads of foe must be moved in to supple 
ment the 17,500 tons of ice in storage in and 
around Spartanburg. 

Shippers loail their praches at six maity 
yards, capable of handling 857 cars at one 
time, The main icing station at Hayne Yard, 
on the outskirts of Spartanburg, can ire 40 
tefrigeritor cars at a time. A cir, requiring 
4\4 tons of ice and salt, can be iced in two 
minutes, 

‘The peach-laden cars, i solid trains, then 
move northward, consigned to Potomac Wards 
Alexandria, Virginia, of westward, consigned 
to Cincinnati or Louisville yards. Shippers do 
hot know their ultimate destinations. ‘Their 
contents are sold while the cars are en route, 
and ultimate point of delivery depends on 
where the shipper has found) the best market 
for bis peaches, By telegraph, the yards are 
advised of the changed destination, 

“By the time the last car has moved," a 
Southern Railway man told me, “both our 
elothes and our brains are peach-furay," 

Gainesville Thrives on Chickens 

Spartanburg durneed to peaches; Gainesville 
later Lutmed to chickens. That Georgia town 
was in the doldrums in 1935. Ly nine Georgia 
counties centering on Gainesville, soil was 
farmed out, Chicken population was less than 
half # million. 

A few men became interested In poultry, 
almost in a spirit of desperition. They pros» 
pered. By 1043 the chicken population within 
a riulius of 50 miles had gone up to about 11 
million, The Army placed big orders. By the 
time the war ended, Gainesville was market- 
ing 33 million chickens a year, 

Peacetime demand is even bigver. Today 
between 40 and 45 million chickens are being 
raised, and the poultry, puultry-feed, and 
poultry-dressing businesses in Gainesville and 
its hinterland have grown into a $45,000,000- 
a-year industry (page 298). 

Tn the large dressing plant of Jesse Jewell, 
one of Gainesville’s: ploneer chicken’ men, 1 
saw live chickens come into the plant at one 
end and go out at the other, dressed, quick- 
pig and packaged, at the rate of 1,800 au 

nit, 
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Operation Eclipse: 1948 


By Wintiam A. Kinsey 


* National Geographic Society, long 

| 4 patron of astronomical research, went 

eclipse hunting on an unprecedented 

scale in 1948. tracking the always spectacular 

blackout of the sun across one-fifth of the 
earth, 

This “Operation Felipse” set a new high 
in coordingted scientific endeavor, Never 
before had a» single organization undertaken 
such an ambitious and complicated venture 
to stuily solar phenomens, 

‘The project called for multiple expeditions 
posted along # far-flung are stretching north- 
eastward from Burma to the Aleutians, The 
latest scientific equipment, modern aircraft, 
and the old reliable native bearors all have 
a place in the story. 

tn its essence, the eclipse operation of May 
8 and 9 was a calculated scientific zamble on 
149 seconds spun out dling a 5,320-mile path 
from monsoon-drenehed jungles to the snow 
and for of the sub-Arctic 

The eclipse would take five hours to traverse 
that path, But the seconds that counted 
most were 35 seconds in Burma, 32 in Siam, 
six in China, a single second in Korea, two 
in Japan, 22 and 27 for the most likely pair 
of outposts in the western Aleutians, and 
finally 24 seconds for the aircraft operating 
aloit in Aleutian skies. 


A “Caleulated Risk” 


This calculated risk was decided upon 11 
months before the 149 seeonds came due, and 
many more months may clupse before the 
ultimate results of the expeditions are known 

‘The entire operation demanded imagination, 
meticulous planning. and long weeks of study 
and preparation. But even planning can have 
tts bold moments, and a historic one came 
with the decision to. uti the eclipse for 
testing 3 trail-blazing aerial technique for 
astronomical research. 


Or that the advance work of the expedition 
to Japan would call international attention 
to the discovery that Tokyo was out of place 
on existing maps, 

Many other unlooked-for footnates were to 
accumulate in the eclipse lng. 

‘The inception of Operation Eclipse actually 
dates back. to June, 1947, The previous 


month an expedition under the National Geo- 
graphic Society's auspices had studied the 
solat evlipse in Brazil, with notable results, 
casting new light on Einstein's theory of rela- 
livity.* 

An Eclipse Made to Order 


The question logically arose, What about 
1948's eclipses? One would begin deep in the 
Indian Geean, move in a sweeping global curve 
across southern Burma, Siam, China, Korea, 
sorthern Japan, and then over the top af the 
Pacific into the Aleutians (map, pages 328-9). 

Another eclipse would not track that iden- 
tical path for 972 years. 

For astronomers, this eclipse of May § and 
9, 1948, had made-to-oreder features. First, 
it would afford an opportunity to advance 
mankind's knowledge of the size and shape 
of the earth, 

Many believe that scientists long have 
lnown everything about this subject. Not so, 
They have been gathering data on it since 
the 6th century es. c. and the days of the 
Greck philosopher, Pythagoras, Yet, after 
taany centuries of observation and research. 
the best information existing still might lead 
te errors of a mile or more in plotting the 
relative locations of many points on the globe. 

‘Tho prime target of a 1948 eclipse project 
wis to procute dita that eventually would 
enable relative locations on the earth's surface 
to be determined) more accurately, 

A second, though incidental, opportunity 
alse was apporent. Observations might en- 
able us to link some of the existing geodetic 
surveys on two great land masses, for the 
sweep of the eclipse ld traverse parts of 
Asia and North America 

Such an accomplishment would be of great 
value to astronomers and mathematicians in 
their unceasing efforts ta come closer to per- 
fection in computations dealing with the curv 
ing surfaces of the earth and their relation 
to the nearer celestial bodies, 

Ultimately the gain might well be reflected 
in everyday life, gtving man a basis for more 
accurate interpretation of maps, and advanc- 
ing modern navigational techniques for peate- 
fal commence between nations, 

‘The poxsibilities of the May eclipse known, 
there remained the big question mark of the 
weather prospects for that time of year, 

Metenrolngical records indinated less than 


“See “Eclipse Hunting in Brazil's Ranchland,” by 
F. Barrows Colton, Natmxa Groonic Magazine, 
Septeniher, a7. 
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Operation Eclipse: 1948 


‘Observation teams were to be sent to lower 
Burma. Siam, China, southera Korea, north. 
erm Japan, and the western Aleutians, Teams 
in the Aleutians, whete weather would be the 
most treacherous, were to be bucked up by 
aircraft using & yet unproved aerial technique. 

‘Cooperation of Government agencies was 
enlisted—-the Departments of State and Com- 
merce and the National Military Establish 
ment. 

Specific acknowledgment is due for the 
generous assistance provided by the follawing 
agencies of the Departments of National De- 
fense and Commerce: 

The Military Air Transport Service, which 
supplied air transportation for the greund 
teams to their destinations. 

The Strategic Air Command of the U_ 8, 
Air Force, which furnished the two 8-20's for 
the pioneering operation on top of the stormy 
weather “roof” of the Aleurians. 

The Far East Command and the Alaskan 
Command, which handled grownd transporta- 
tion, supplies. and assistance for the expe- 
dition stations. 

The Signal Corps, which contributed special 
cameras and rain technicians. 

“The Naval Photoyraphic Center, which also 
made valuable photographic equipment avail- 
able and later processed the eclipse films. 

‘The Naval Observatory, which rated the 
chronometers <o essential to the project, and 
loaned equipment. 

‘The Army Map Service, which provider! 
maps, technical assistance and personnel, and 
coordinated other military support. 

‘The U.S, Coast and Geodetic Survey, long 
concerned with chart and map making. 

And the National Bureau of Standards. 

Cooperation was quickly forthcoming from 
scientific institutions in Burma, Siam, Japan, 
China, and other countries, A conspicuous 
contribution came from Finland's Geodetic 
Institute which loaned two extremely rare 
Bonsdorff sano-cameras for observation use. 

Japanese participation was particularly 
noteworthy for it beralded the rebirth of 
scientific collaboration with America after 
the void of World War IT. 


Why 144 Seconds Counted 


The eclipse on which all efforts now were 
concentrated was of the annular variety, The 
name comes from the Latin word, annulus, 
which means “ring? In an eclipse of this 
kind, whea moon and sun are centered, a thin 
cirelet of golden tht is visible around the 
dark edges of the moon, This distinguishes 
it from the total eclipse which gees the moon 
completely blacking out tbe sun, 
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Careful computations established that only 
149 seconds would matter—but matter vitally 
in the five-hour, 5,000-mile progress of the 
eclipse from Burnt to the Aleutians, 

Tf enough of these important seconds of 
the eclipse could be trapped on film, there 
might well be rejoicing. 

To put it another way, an annular eclipse 
has, in astronomers’ eyes, four critical con- 
facts. 

The first is the sliver of a second when the 
Toon makes contact with the rim of the sum 

The second is the moment when the moon 
has came completely within the sun's disk 
and. the edges of the two appear to be touch- 
ing, This is forerunner of the central, or 
annular, phase in which the moon and sun 
make concentric cireles, 

The third contact is the reverse of (he 
second—inoon and sun edges merging inside 
the sun disk, just as the moon's shadow is 
about to start moving off the sun's face, 

And the fourth, or finul, contact decurs when 
that moving-Oif process is almost complete, 
and the rims of the heavenly bodies are 
about to part, ending the eclipse, 

The job wus to “measure” those four con- 
tacts, Measure them both in terms of the 
Precise split-second times and of the geo- 
graphical locations at which they occurred. 
In effect, the aim was to employ the eclipse 
M4 an enormous measuring instrument to pre- 
duce more neerly accurate information on the 
size and shape of the earth. 


A. Job for the Sound Camera 


For the layman, the method to be employed 
may sound deceptively simple, Tt was to 
photograph the eclipse on 33-mm. mation pic- 
ture film, with the Glm’s sound track record- 
ing tho one-per-second ticks of ehronometers 
checked for accuracy by radio time signals, 

Actually, the procedure was moch more 
complicated, For the ground parties, photo- 
graphic observation sites had to be spatted an 
or near the eclipse path, with meticulous pre- 
cision as to latitude and longitude, 

Instruments had to have a stable platform 
amd be guarded against vibration, or their 
records would be valueless. Ractio time sig- 
nals were another consideration, And last. 
the projected use of the B-24's raised its 
own bost of troublesome probletas. 

On the humin side, expedition requirements 
were no less exacting thas on the mechanical 
side, and the National Geographic Society 
selected its nien with characteristic care, 

To E. A, Halbach, past President and Di- 
rector of the Milwaukee, Wisconsin, Astro- 
nomical Society, was entrusted the lead-off 


ee eee 


The Snciery Followed the Eclipse from Tropical Burma to the ley Aleutians. 


comes in southeast Asia's early morning. the eclipse was First observed 
by the Suen at gga. (Burma time). May? It passed out ger the last 
of the two teams on Adak at $3 pm, (Aleutian time), May . 43, Eastern 
Standard Time ts used om this map to shew the eclipse’s pregress.as followed by 
‘The Societys headquarters ices Pe ae 

pecial time-signal broadcasts San Francisco and Honolulu enabled: 


observers to keep a split-second record of all eclipse phases. Some 100,000 Seajof | 
motion picture frames of the solar phengmenon were taken + the expedition Okhstsk 
teams, Data derived fram these pictures are expected to enhance mankind's 


knowledge of the size and. ane ef the earth, It also may result in) greater 
accuracy In the measurement of transoceanic distances. 


"  Rebuns Fisherfolk “proyed’ away” foul wether 
‘and observtes enjoyed cfaes to idea! cenditinns. 
| Qutstanding: obtained here mennt the dif 
ference. between wetory and defeat in Asin 


Ne of 


C ih ij wWoia 
Machine-gim nists gave the Wie 
eclipse camp e hartile eppecrance. Suc 
protection waz necessary becouse of ma~ 
\.. | riudling bandits near By and the tigers ant 

) beorr which roamed the drew. 


=f 4 Pi 
| Firet observation port on [Chung 
” tie welipse track, Burma fared better 


en st thmit ently ceports indicated. It took 
some amateur roa building te get 
the expedition 9 lacation 


carne before € Day, 
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Eclipse 7:81 to 19742 pm 
Results. Fragmentary 


Team... WUKANG 
Eclipse 7:36 to 10:18 p.m 
Results Nagative 
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Marianas 


.MERGUI 
fipse 6:53 te 10 pm. 
Good 


LS Cargiine islands 


observation post on the eclipse trac silt The selections for the final Asiatic location, 
near the little fishing town of Mereui on the on the islened of Rebun in northern Japan, 
ower Butrmat. represented a sincere gesture of postwar scie 
tine amity, Dr, Briggs named Dr. Yusu 
Hagihara, Mirector of the Tokyo strona 
we af Prof. Chi cal Observatory, and Dr. J. A. O'Keefe, 
id Observatory at the 1S. Army Map Ser . as expedition 
Providence, Rhode Estland, co-leader: 
Heading the thite Poe 
s J. Heyden, 5. J, Director of Georgetr all the teams in A. J 
lewe Astronomical Ohservatory, Washing- National Geographic Soc 
tun, D. CL, who was assigned to operate in signed to Tokyo 
China in the Wukang-Hangchow area, Across the Pacif 
ground al ation responsit 
twa experts borrowed from the 1. 5. 
For the fourth, Tir. Briges picked a grand andl Geodetic Survey —Lt. Comdr, George B. 
old man of American astronomy, Dr. Gee Shelton and his brother, Clarence A, Shelton, 
Vun Bieshroeck, of Yerkes Observatory, Wile The latter was assigned to th f 
liams Ray, Wisconsin, and gaye him the ob- Commander Sheltan wis gi 
servation post near Onva, thern Korea. this bleak isle af wartime fame was destined 


e the work and preparations of 
"OM. Johnston of the 


A Gesture to Reviving Japan 


wo ot ground stetingr and one jn aircraft 
‘This plural corerage proved a wise precaytion, 
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Wiest a the International Dake 


where the eclipse tru started it 
Sunday, May? but awit of the Line, fina! 
abtervati¢ pee ie ta atin ie wo 
Satureiny, Moy &. 


Wake 


tO produce more than its share of suspense 
and frustration before B-Day. 

But the Riska story takes telling elkewhere 

To complete the clock roster of expe- 
ditivn leaclers, there was Maj, George H. Wr- 
man, Project Officer in charge of the two 
specially equipped B-20's from the Str 
Air Command of the U.S. Air Foree, 
organization of the teaces went forward. 
undramatic business of planning and 
ion moved on ap Myriad details 
pply, transport, and equipment demanded 


the 


ts 
In all this essential preliminary 
Briggs had the able and enth 
ance of Dr. O'Keefe, af Army Map Service 
A ei of marked talent and background, 
fe brought to the task a thorough 
understanding of the numerous astronomical 
problems involved. 
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From the date the coming expoditi 
officially announced, the project arous - 
spread pepular interest, One suspect, in par- 
ticular. seemed to pique attention. This w 
that the eclipse actually would “end the 
day before it “started” 

The apparent contradiction arose from the 
fact the eclipse would cross the Lnternational 
Date Line in the northern Pacific toward the 
close of its journey, thereby a thay. 

Thus, for the official record, expedition ob- 
servations would begin early Sunday tmorning. 
May 9, in Burma and conclude in the Aleu- 
tans on the afternoon af the previous diy, 
May 8, 


OF to the Orient 


by late January the tempo of preparations 
quickened, One team after another reported 
10 Washingtan fir techirical discussions, then 
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big boats churning up the waters around the 
island (page 350), 

For weeks this apprehension about the catch 
appeared to be Justined, but then came a series 
of record hauls prior to the eclipse. Families 
worked around the clock and the catch gave 
the ishind one of its most prasperous years in 
history. Long before E-Day, the eclipse ex- 
pedition was being hailed as a harbinger of 
good fortune, 

For expedition members, the association 
with the fshing industry was not considered 
entirely a blessing. They worked in a redo- 
Jent atmosphere. There was no escaping the 
inevitable fish scales, Fishwives were end|- 
lessly busy cleaning the catch, and fish were 
drying in the slow spring sun everywhere. 
But the genuine good will of Rebun’s people 
more than compensated for the fishy atmos- 
phere. 


@ capital 
mit ho special difficulties. but Commander 
Shelton found Kiska a headache from the 
shart, 

His preselected observation site was on the 
Slopes of Kiska volcano, the snowy cone at 
the north end of the island, which U. S. Air 
Force pilots used for a “fix” before making 
their bombing runs on Japanese installations. 

Commander Shelton soon learned, however, 
that the voleano slopes were still dearly with 
booby traps and land mines. ‘Time was lack~ 
ing for a complete demining job. Anything 
Jess thorough would be foolhardy: in the fogs, 
mists, and sudden snow squalls expedition 
members might. blunder off 4 narrow cleared 
‘ane into dangerous areas. The hazard was 
tno great. 

Commander Shelton’s report that Kiska 
voleano could not be used caused disappoint 
ment st Nutlonil Geographic Society head- 
quarters in Washington and to Rear Admiral 
LO, Cothert, Director of the Coast and 
Geodetic Survey. The site selected) was 
nearly ideal for observations, 

Instructions went back to Commander Shel- 
ton te plan a new location along the northeast 
cost Of the island, 

Air reconnaissance ina Navy PRY made 
Commander Shelton very dowbtful that this 
ulternate site could be reached overland from 
Kiska Harbor, but he made a try, 

‘The try deserves a story in itself, With a 
small party that included J. Baylor Roberts, 
photographer of the National Geographic So- 
clety afi, he set out in two “weasel” trac- 
tors fram Kiska Harbor, ‘The start was made 
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in drizzling rain, ‘The min changed to snow. 
The snow beeame a blizzard. 

Thrown in was an Aleutian williwaw— 
technically on the mild side, with the wind 
only 60 miles an hour: hut aman still could 
Jean against it (page 370). 

Battling the weather, the task farce strag- 
gled on until it encountered terrain which 
no weasel could negotiate, In many hours 
of effort, Commander Shelton had been able 
to cover less than half of the 13 miles that 
separated the propwsed observation site from 
Kiska Harbor. Tt was obvious that transport 
and supply could not be maintained for such 
a location. 

With regret. Dr. Briggs and Admiral Col- 
bert wrote off Kiska-and reluctantly decided 
all the ground expedition eges must be put 
into one Aleutian basket, with both teams con- 
centrating on Adak, 

The decision was pot welcome, for high 
hope bad been staked on the original plan of 
spacing the two teams on islands 250 miles 
apart, Now both would be on Adak, with les« 
Than eight miles between them, a small gap 
for bad weather. The original Adak team 
Was getting set up on 2,072-foot Mount Adag- 
dak. ‘The thwarted Kiska party prepared tn 
make its stand on 3,900-foot Mount Moifett 
to the westward (page 368). 

While the Aleutian complications were un- 
folding, things were far fram humdrum els 
where along the eclipse arc. 

In Chinn, Father Heyden had good cause 
for regret that his expedition did not include 
a financial expert, Dizzy was a mild word 
for the currency inflation be found. ‘Twe 
dollars in U. S. money then meant nearly 
$1,000,000) in Chinese. Even today Father 
Heyden is ineredulous when he recalls the 
astronomical sums he dishurset 

Laborers: S240,000 4 Day 

Workmen who cleared the observation site 
each received $240,000 (Chinese) per day 
A shoeshine in Wukang cost at least $49,000 
and a roadside beggar would be insulted with 
a handout of less than $20,000. Eyga brough 
38,000 apiece at Four Corners. 

To fils surprise, Purher Heyden also found 
himself cast in the fabulous role of paymaster 
toa private “army” (page 531). 

Advance plans of the experlition had not 
anticipated need for troops, but reports of 
manwuding outhw hands in the neighborhood 

# Soe, in the Nazrowat Gp arive, BI 
tare Hattheground—the Lonel ty Tio 
nelly Davieon, September, 1942 ile of the Alou. 
tans,” by Isobel Wylie Hutchison, December, M2; 
“Exploring Aleutian’ Voleanoes,” by G. TD. Robinson. 
Detobor, 149, 
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suggested the wisdom of military protection 
for the eclipse camp. 

All cooperation, local authorities promptly 
produced @ guard detail, but the 17 young sol- 
diers in it were so dispirited upon arrival that 
their protection value seemed dubiews, to say 
the least. 

It did not take long w learn why. Their 
pay was only $5,000 a day, despite the high 
tost of living, With a Midaslike gesture, 
Father Heyden remedied matters, He gave 
all the soldiers a livish 900 percent raise, 
which brought their daily earnings to a mere 
$50,900, Morale and efficleney skyrocketed. 

The armed guards remained a source of 
uneasiness throughout the pre-eclipse perind, 
however, The young troops all seemed to 
have itchy trigger fingers, and the casual way 
they handled band grenades would try strong 
nerves. Petty larceny also could not be over- 
looked, particularly with so much valuable 
scientific equipment about, 

Nevertheless. the guards may have their 
own special niche in astronomical history, for 
this is helloved the first time that protective 
machine-gun pests and rifle emplacements 
were features of an eclipse expedition camp, 


Attention, GI's! 


Japan, (oo, came up with its own parcel of 
diverting news, Tokyo was out of place. ‘The 
Tokye-Yokohama, Japan, edition of the Pa- 
cite Store and Striper headlined the tidings 
for occupation GIs with; “Do you knaw you 
iiren't here? Attention; Tokyo is not where 
you think?" 

The location error came to light during ex- 
Dloratory discussions between scientists af the 
expedition and Japanese astronamers, From 
these it developed thal the accepted postion 
of Tokye, sturting point for all geodetic sur- 
veys of Japan and Korea, was, in fact, sime 
1,000 feet southeast of its true position. 

This revelition was of prime importance, 
Use of the incorrect Tokyo posit! in the 
advance projection of the central eclipse line 
across Korea and Japan, would have led to 
Brave miscaleulativns. DE XACT COMpUtay 
tion of this central line is essential for precise 
abservations, catching the error saved the 
Onyo and Rebun expeditions from being le- 
cated far “off base” on E-Day. : 
The scientific explanation for Tokyo's mic 
location is lengthy. Briefly, the mountains 
and other irregular lind masses: near the 
Japanese capital combine to pull the plumb 
line out of its truly vertical position, This 
introduces un error in the Latitude ani longi 
tude readings obtained by observing the stars, 

In the steady How of other progress reports 
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to Washington, items kept cropping up that 
werg neither scientiic nor felevant, 


Lost: 638 Years 


From Buria came one dispatel annotincing 
the expedition bad just last 638 years and 
was soaking wet. This unusual intelligence 
was elaborated by the explanation that the 
Burmese New Year of 1310 had just artived, 
ushering in the traditional Water Festival, 

During the celebration, Burmese douse one 
another with water, much in the same gals 
spirit tht Westerners fling confetti and 
streamers on New Year's Eve or at cartival 
me, ‘The individual who fails to get at least 
a little moist during the festivities hasn't a 
friend in the country. 

The three-day celebrition was u signal for 
the Burmese workers at the expedition camp 
to quit work, and all the laber performed 
during thé interval was by members of the 
party. Mr. Halbach and his assistants were 
drenched repeatedly by their botiday-makine 
workers and other good-natured Burmese as 
they traveled to or from the observation site: 

The Siam party also was treated to a fes- 
tival, though on a more formal, less damp 
side. Tt was “on location” in time for the 
colorful kite-tlying season, and its members 
Jumped at the chance to build kites of thnir 
own and join in the sport, Their most um- 
bitioys entry was a motel rarely seen in 
Bangkok skies—a large box kite, bearing the 
legend "NGS," 

The box kite, however, did not remain long 
in the control of its ceeatars. Once they had 
it aloft, the rzorequipped pirate kite of some 
Siamese sawed through its line and jt snares 
off free. Expedition members saw it again 
in the skies on subsequent days, but definitely 
operating under new management, 


Astronomers Lose Face—and Heads 


For the classic nonessential footnate in this 
series, perhaps the prize should gu to the 
China party for resurrecting one of astron- 
ome'’s forgotten legends. 

The One Long Climh observation site was 
located in the same area where the first 
recorded eclipse in work history was noted 
around the middle of the 22nd century mc. 
And on that eclipse hungs the story. 

According to ancient Chinese annals, the 
J astromimers at the time were « pair 
1 Hsi and Ho. Their duties were to 
divine the approach of an eclipse and then, 
when it was at hand, to sound the alarm go 
that gongs could be beaten to frighten uff 
the heavenly dragon which, sp it was believed, 
was trving to switllow the sun (page 344), 


ros 


Dr, George Van Biesbrocck Takes His Sights Beneath Three 


Olt Glory ahd the Ayes of Keres sue! the 
“prefab” olnervateey at Cang Fi-Tal (Ketean 
double-checks to confirm the exact location, 


Hsi and Ho, the chronicles indicate, proved 
efficient royal servants in determining the ap- 
proximate time of the eclipse's arrival, but 
then thi firted a mutual round of congratu- 
lations on their superior skill and knowledge. 
There were many t The beginning of 
the eclipse found them, the old chroni 
rowiully relates, “sumk in wine and 

As a result of their derelict 
gongs were not beaten, the tra 
was pot prepared, and great confusion swept 
the superstitious populace. The Emperor of 
China was so angry he took drastic action. 
he had both Hai and Ho beheaded, (Astron- 
omers, it is umlerstood, have been most. dis- 
creel ever since.) 


B-2's Get on Lavation 


strategie 


hunters 
Floridi, base just about the time the resur- 


lewal Gerutrapibi 
for Sun-Moon) 


ety whip in the tireces above the 
The theodolite waa waed in a series of 


rected Chinese legend was causing chuckles. 
Arriving on the iskind of Shemyva a little 
two weeks before the eclipse, the 
mt members found na cause for 
Rugeed was the word for their 


merriment, 
situation, 
The routine work of aircraft maintenance 


came clase to being a nigbtmare, Most main- 
tenance had to be done out in the open by 
crew members, with a 30-mile wind blowing 
actoss the Shemya plateau. 

A supply of spare parts never arrived, so 
the crews were forced to prodigies of Improw 
im, fabricating the needed replacement 
Hems out of discarded metal equipment the 
ferreted out around the Shemya A spree 
cial electronics shop was set ujy from scratch, 
and an extra supply of power was conjured 
up somehow, ‘The work wot done. 

As the B-29"s took over on Shemya, the 
ground Shoran crews which accompanied then 
sel up stations on the islands of Atmechitia 
(page 364) and Tana Sharan (or shert- 
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fringe navigation| is the system whereby radar 
signals are exchanged between aircraft and 
ground stations, making possible uccurate 
determination of the plane's distance from 
the ground transmitter. 

Getting: the mission shaken down took less 
time than fits difficulties would indicate. and 
the Superforts embarked on o series of test 
flights, crisscrpssing the 180th meridian to 
cheek Shoran’s behavior. “The equipment func- 
tioned with fidelity and the airborne positions 
of the planes could be plotted with satisfactory 
accuricy on the carth’s surface below, 

On one of the test flights an engine on one 
#29 caught fire, but the bluze wus extin- 
guished and the pilat brought his ship in with- 
out further trouble. 

Meanwhile, for all hands from Burma to 
Alaska, the time was drawing closer, 


E-Week—and Trouble 


E-Week finally arrived, There was much 
scanning of long-range weather forecasts. 
Along the multi-thousancd-mile eclipse path 
teams went through a final series of rehears- 
als. Instruments and equipment were checked 
for the hundredth time. One after another, 
ground party leaders cadinved Natlenal Geo- 
griphic Society headquarters that everything 
was in readiness— fingers duly crossed, 

‘Then trouble began to hatch with a yvenge- 
ance. To Dr. Briggs came an urgent message 
from Majer Wyman reporting that heavy jn- 
terference was blanketing all radia channels 
assigned for B-29 use, making it impossible 
for the planes to receive the all-important time 
signals, Wyman said that unless a new con- 
tinuous time-signal broadenst could be pr- 
ringed on a different frequency, the airborne 
eclipse mission should be abandoned, 

That was Wednesday, The eclipse was due 
the following Saturday, For the moment it 
looked as if the teail-blasing B-29 experiment 
was Hoomed. Atranging for the special facili- 
ties Wyman needed was a tall order on only 
72 hours" notice. 

But in two days of intensive activity moun- 
tains of red tape-were moved. technical difti- 
culties overcome, administrative short cuts 
created. By sundown Thursday. thanks to 
cooperation extended by Secretary of State 
George ©. Marshall, the State Department's 
powerful station in Hawaii had started to trins- 
mit continuows time signals on the requested 
new channel; the -20's were recelyingg them 
successfully and rated the Superfort time 
check now accurate down to a split: Second, 

But the elution at National \Geowraphic 
Society headquarters was short-lived. A new 
and far greater thremt to any sur 
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servations had arisen. The stn suddenly 
erupted with a severe cutburst of sunspot ac- 
tivity. Heavy radio storms resulted, playing 
hawoe with wireless communications. The big 
question now become whether any observation 
team couli! receive the vital time-signal broud- 
casts through this tempest of static. 

Sunspot experts at the National Bureau of 
Standards were not optimistic. All signs 
seemed to indicate that the radio stortas would 
grow more intense as eclipse time approached, 
The outlook was considered particularly poor 
for the Aleutian area. 

By eclipse eve the forecasters" 
appetred more than justified, ishington 
time signals were not even getting through 
to the Federal Communicitions Commission's 
station at Grand Island, Nebraska, 

E-Day dawned a clear and sunny Saturday 
in Washington—and battered hopes revived 
slightly. The Bureat of Standards reported 
slackening sunspot activity und an easing of 
severe radio storms, Time signals were given 
a “good” chance of getting through, although 
experts warned that a renewal of vinlent 
disturbances remainer] a definite hazard. 

Final advance weather forecasts besa 10 
trickle in from the observation sites, Though 
not ideal, they were jar from discouraging. 


Stund By for the Flashes 


These reports in, there was nothing to do 
but wait. Wait on what the threatening sun- 
spots might do. Wait on the uncertain 
vagaries of the weather at the observation 
points. Wait, finally. for the flush reports of 
results from the field. 

‘The rele of Dr. Briggs in the over-all project 
might be compared with that of a chief of staff 
in a mniliviry undertakin All the planning 
and preparations were complete, Operation 
Eclipse was now in progress. The anxious 
hours had come. Time, as the GI's used to 
say, to "sweat it aut.’ 

This was to be a long-drawn-out process. 
The first eclipse contact at Mergui came at 
6:33 p.m. (Eastern Standard Time), the last 
in the Aleutians five hours later, But the 
ing wore on, No news. Midnight passed. 
Then, shortly after midnight, 
the silence and suspense, 
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unwelcome reading, 
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graphic record made from Mount Moffett In 
the Aleutians. Burma and the B-29's were 
yetto be heard from. 

The Burma report eventually came through 
After many hours’ delay in transit. At the 
time it gave no cause for elation with its 
terse: 


RESULTS DOUBTFUL SiMe CLOUDS 


That left only the B-29 mission. ‘The story 
of the Superforts was destined to remain un- 
known for days, wrapped in @ bailing blanket 
cof silence. 

Communication difficulties, due to radio 
storms, thwarted repeated efforts 10 contact 
the mission at its Alewtian airbase, And when 
communications were restored, the big plines 
had already departed for their home station 
fn Florida. Dr, Briggs was nettled by the 
suspense, 


‘The Unkoown Story 


Masterminding the work of multiple: eclipse 
expeditions by remote control from the Na- 
tional, Geographic Society's headquarters, 
thousands of miles away, wasan exasperating 
business. Even the most encouraging radic- 
grams left much to be desired. 

Had global television been available, there 
was an intensely varied pictorial narrative 
that might have heen transraitted, 

At Mergui, Mr, Halbach and his assistants 
were up hours before ciwn to find the skies 
thickly banked with forbidding mensoon 
clouds, and the threat of rain in the air. The 
tip to the bambeo-and-palm observatien 
shack was made through brooling tropical 
darkness, 

With dawn the two large panels in the 
castern wall of the shack were swing open to 
give the cameru a clear range of the morning 
sky, and the party was cheered by the ap- 
pearunce of a few rifts in the heavy canopy 
of clouds, 

Tt was through one of these opportune rifts 
thet the first contact of sum and moon was 
caught. Secontls later, hiwever, the rains 
descended in earnest, sluicing down on the 
remote jungle outpost. Prospects for any 
further observations lowkecl bleak and damp, 

But Hulbach had the equivalent of a rab- 
hit’s foot in his pocket. Just as the time 
neared for the important second and third 
contacts, the rain ceased momentarily and 
another Meeting but providentially timed 
break opened the thick 

While it Insted, the expedition was able to 
eaich the vital interval of the {wo central 
contacts. This sent spirits suaring. 

As if on a timetable, the monsoon rains 
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promptly resumed. Across the countryside 
during the hour-long final phase of the eclipse, 
Burmese natives continued to belabor the 
trunks of food trees with stout cudgels in 
accordance with the timeworn tradition that 
a tree beaten during the darkening of the 
sun will havé a more twuntiful yield. 

This quaint custom contrasted with the 
alert scientific interest of the five faculty 
members from the University of Rangoon 
who clustered about the equipment in the 
observation shack. 

‘There was no lucky break on the fourth 
ind final contact. When that moment arrived, 
torrential rain completely obscured. the sun_ 
For the Mergui team, Operation Eclipse was 
over. 

Had the exact extent of Halbach’s success 
been known then in Washington, it would 
have been cause for jubilation, instead of 
having somewhat the opposite effect, The 
reason for the strange unierstatement of the 
flash report was explained weeks later, 

To expedite the dispatch of the report, Hal- 
bach had prepared in advance three “‘eanned"” 
messages toccover major contingencies, One 
was for complete success, one for complete 
failure, and the third for yneettain results 
due to the probability of cloud trouble. 

When the fourth contact ended, there was 
no time to draft a more complete report, so 
Halbach immediately sent a fleet Burmese 
rinner back the 18 miles of the road to Mer- 
gui with instructions to the telezraph operator 
there to get the inadequate message No. 3 
speeding cut on the wires. 


Again, Fickle Weather 

Like Burma, the Bangkok story proved one 
of fickle weather. Forsuking the comforts of 
their metropolitan hotel, the members of the 
party camped out overnight at the site to 
make sure all would be on hand, without 
fail, well in-advance of eclipse time, 

“We awoke to find it raining,” Professor 
Smiley relates, “but it began to clear about 
6:30 a, m., half an hour before first contact 
time, Just as the ectipse was about to start, 
a huge cumulus cloud moved to one side and 
we were able to photograph the first contact 
through a thin cirrus veil, 

“Then another Large cumulus cloud moved 
in front of the sun, ane it was nip and tuck 
whether it would be out of the way in time 
for the important seconel and third contacts. 

“Tt was a tense moment, but the sun was 
again in the cleat when it was time to start 
the camera to record the minute before annu- 
larity, the 52 seconds of annularity, and the 
minute after, Another large cumulus cloud 
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faintly the narrowing crescerit of the sun 
when the clonds were a litle less heavy. 

“Many people crowded aruund our wire 
fence with great interest, but they respected 
our request for silence st the central phrase. 
All seemed impressed by the eerie darkness 
which crept over the land, and they marveled 
at the precision of our advance predictions 
as to the exaet times of the eclipse (page $50), 

“When all was done, it was plain that this 
throng of Korean friends was sharing our 
disappointment” 

Despite the unfavorable weather conditions, 
Dr, Van Bieshroeck did manage to get a 
short rum of film during a partial phase, and, 
in the over-all undertaking, every such bit 
helped. 


Rebun “Prays Away” the Weather 


At Rehun, the weather tables finally turned 
in favor of the scientists, although not until 
after many anxious hours, 

All durin eclipse week the fisherfolk of 
the ragged yet scenic island had been offer- 
ing prayers for fair weather and the success 
of the expedition’s ohseryations, On the eve 
of E-Day all work was halted on Rebun for 
a time while its people offered up a final 
special prayer for this intention (opposite). 

Even the most devout, however, may have 
felt grave doubt about the efficacy of this 
mass prayer when the E-Day weather did 
arrive. It stormed all night, whipping up 
beavy seas which pounded Rebun's rocky 
shoreline. Dawn found the weather still foul, 
Skies were gry and leaden, A cold ¢rizaling 
tain siited down cheerlessly. Two hours be- 
fore first contact time there was not the 
vaguest hint of a sun in the heavens, 

The stage seemed set for a crushing anti- 
climax. Rebyn's hamlets had heen hedecked 
with gay yosters to hail the eclipse occasion. 
(A special postal cancellation stamp had been 
authorized fo commemorate event. Tn 
addition to the Natinal Geographic So 
expedition, there were representatives of 
some [7 Japanese scientific associations intent 
on studying various aspects of the solar phe- 
nomenon. 

Flaborate press coverage arrangements had 
been mate, and special communication facili- 
fies setup. There were so many correspond- 
ents, American and Japanese, on the srene, 
that ft had been necessary to restrict to 22 
the number permitted! in the observation area 
during the eclipse, One Japanese vernacular 
ndper alone hud 25 reperters and photogra- 
phers on hand to cover the story, and wired 
picture equipment was install! ta whisk 
photos to Tokyo im six minutes (page 371), 
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Even the police of crimeless Rebun were 
anticipating a memorable day, Roads in the 
vicinity of the observation area had been 
closed off. Special regulations had been issued 
for handling the unprecedented influx of visi- 
tors and spectators. 

All these preparations—and now abomi- 
hale weather, 

Nor did the weather show any signs of 
breaking, Offhore the Japan Travel Bureau 
ship, Hatwsan Marz, with its load of Japanes: 
eclipse seekers, pitched and tossed forlornly 
in the turbulent sens. When the U. 5. de- 
stroyer Orleck arrived with « final contingent 
of tewspapermen and photographers from 
Tokyo, the seas were so rough that there 
was doubt personnel could be landed. 

Then, capriciously, it happened. ‘The wind 
suddenly begun to freshen. It picked up until 
it was blowing about 30 knots. Tt became 
so strong that it blew completely qut of the 
water a six-place rubber landing boat which 
was moored to the Orlvck’s boom, And the 
wind was blowing aloft, too, 

Breaks started to appear in the cloud ¢et- 
ing. Patches of Live sky showed through, 
and glimpses of the sun. The rifts widened 
Soon the heavens were clear, except for a 
few small errant clouds, Across: the wide 
channel from Rebun, Riishiri emerged from 
the mists, its mile-high snow-clad cone a 
spectacle of beautiful symmetry. 


Clear Skies on Schedule 


Ti the weather shift had been ordered by 
the scientists on Rebun, they could not have 
timed it with greater nicety, 

As the eclipse began, the rocky hillside 
sloping down to the shore-fromt observation 
area was crowded with an intent gallery of 
spectator alemn-faced youngsters from the 
isand, their equally interested elders, the in- 
evitable battery of amateur photographers 
snapping away with their ¢cimerss, students 
with notechook= or sketch pads in thelr hands 
—and, of course, a few of Rebun’s “finest,” 
on hand to preserve law and order. 

The sky was almost cloudless for the first 
three contacts, 

Although a few clouds approached the sun 
when the fourth contact néored_ the camera 
was able ta catch that final phase at inter- 
between the clouds (page $52), 
Members of the expedition clapped one 
ther on the back, ‘There was much shik- 
of hands and exchange of congratulations, 

Beaming widely, Jupanese scientists amid 
technicians bowed to each other in trigmph 
and saluted Dr, O'Keefe, For Rebun this, 
indeed, was “it,” 
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Two hard-working members of the National 
Geographic Society's held staff were on hancl 
to participate in the moment of triumph, Mr. 
Johnston, coordinator at Tekye for all the 
Asintic expeditions, arrived a few hours before 
the eclipse after a very stormy-voyage, Wait- 
Ing to greet him he found Dr, Williams, who 
had previously spent considerable time in 
Korea and China, assisting with the prepara- 
tions pf the eclipse teams at those locations, 


Weather Gods Frown Again 


A few hours after the eclipse passed Rebun, 
Tt was the Aleutians’ tum, and the Il fortune 
which hod dogged the ground partis 
did its best again to spoil the accasi 
scheduled celebration in the officers” club on 
Adak after the eclipse turned out to be closer 
to a wake. 

The treacherous Aleutian weather acted upp 
as eclipse time approached. Tocated in a 
more westerly position, Commander Shelton's 
grmp had the first opportunity to “shoot” 
the phenomenon and got some usable film 
footage at the first contact. Then a driving 
snowstorm whipped down suddenly out of the 
clouding sky and rager! theoughout the central 
phase and after. 

It was-a weird spectacle, for the darkened 
sun could be seen intermittently through the 
whirling snowflakes and shredded clouds. The 
camer kept grinding all during annularity, 
but heavy clouds obseared the sum at the 
critical moments. Matters improved mo- 
mentarily at the fourth contact, but after a 
few more feet of film had been expased, the 
sun was blotted out completely. 

Clarence Shelton’s party on Mount Adaz- 
dak, Te; en to the éast-northvast, fared 
even worse. ‘Their Jocation was weathered 
in solidly, and they got not a glimpse of the 
eclipse. 

The biz question on Adak that night was 
how had the 1-29" made gut. Army ancl 
Navy pilots whe had been in the air during 
part of the eclipse reported cwerbearing 
snatches of “intercom talk hetween the two 
Superforts which indicated that things were 
going well; but no official report ever came 
through to Brig. Gen. Frederick Kimble, Air 
Force Commander in the Aleutians, from 
Major Wyman after the big planes had landed 
on Arnchitka, an alternate base. 

Hoth Amchitka and Shemya, the original 
base of the B-28's, were peppered wlth urgent 
messages. They came from General Kimble, 
from The Society, from Major Wyman's im- 
mediate superior in Washinuton 

No replies came hack from Amechitka or 
Shemya, until a final message elicited the 
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information that the B-29"© had already de- 
parted for home base in Florida, 

ft developed later that Major Weman bid 
filed his routine official reports and a. long 
eclipse dispatch to ‘The Society immediately 
upon landing, but the sunspot storms had 
obliterated them in transmission and they 
never reached their destinations. ‘The same 
freakish disturhwnces had kept the urgent in- 
quiries from getting through to Major Wyman 
while he was on Amehitkn. The experts at 
the Bureau of Standards had heen all too 
correct in their warnings that radio storms 
would be bad in the Aleutian area, 

For four days the outcome of the B-29 
mission remained an exasperating mystery. 

Then all the confustin about the yanished 
reports and unréeeived messages suddenly 
cleared up. Major Wyman returned to Wash- 
ington und sat down with Dr. Briggs and a 
group of geodetic and map experts to tell 
the B-29 story, 


The Big Story Gets Told 

And the B29 story proved to be the most 
stirring and dramatic account ta come out of 
Operation Eclipse. It made a fitting climax 
to 1 great venture 

The fight plan worked out in advance for 
the Superforts called for them to da their 
eclipse work at between 8,000 and 10,000 
feet. 

“This,” explained Major Wyman, “is the 
maximum altitude: required 360 days in the 
year WO et on top of the Aleutian weather— 
but on the other five days you have to go 
higher, sometimes much. higher, 

‘E-Diy, we found. was one of those five, 
Maybe T should say six, since this ls leap 
year.” 

When the B-29's came out on toy of the 
regular overcast at alwut 10,000 feet, they 
did wot meet clear weather with unlimited 
visibility, but a seemingly enilless layer of 
haze. 

They groped higher, ‘Three miles, 
Five. Still the “soup” persisted. 

Finally they broke into the clear, but still 
kept climbing to put a good margin between 
themselves and the weather “roof” beneath 
them. Altimoters showed 20,000 feet. 

Then a had moment caine, In the ranefed 
aunisphere of the great height an engine 
conked out on one of the B-29's: The big 
ship was forced to drop down 2,000 feet 
before the balky motor picked up again, 
Fortunately, it gaye no further trouble: 

The mission was curried out at those alti 
tudes. one plane fying at 29,000 feet about 
ten miles ahead and 2,000 feet alowe the 
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2 were tense seconds, The pho 
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Operation Eclipse Estimates Revised 


The B-29 story 
of more detaile 
observations 


plus the subserjwant receipt 
information on the Mergui 
wve Dr, Brings and hi 


their initial long-range estitnates on the results 
af the eclipse expeditions, 

Understandably enough, the original esti- 
mates had been much on the conservative side. 

On the basis of first reports, the mogt Pr 
Briggs hoped for was 
networks of Stam ancl Jap: 
te further knowledge of 
the earth, 

A major wecomplishment, this, and ane. that 
any single 
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as a gratifying success, Hut it was still some- 

what on the disappointing side for the am- 

bitious multiple enterprise that had been at 
hi 


Subsequent reports enhanced prospects sub- 
stumtiniiy. It was ne longer a question of a 
single linkup. Burma promised a double 
check on the tie from seuthenst Asia to Japan, 
possibly to Korea. The success at Rebun 
seemed ty ensure such a result, 

The exciting developinent, of course, was 
the outcome in the Aleutians. for om that 
hinged whe slender hope of obtaining new 
data on intercontinental distances between 
North America and Asia. 


The Lang Job Ahead 


Making sclentificully sire of results is some- 
thing far different from giving tentative esti- 
mates of spot reports, 

The work of evaluating and correlating 
scientific information produced by the several 
expeditions will require many months before 
any final report can be drafted. There are 
some 100,000 separate pictures. of virinits 
eclipse phases to be studied and compared. 
Atmospheric conditions, slight variations in 
time signals, and other factors all must be 
tuken into careful account. 

The bare preliminary preparation: of the 
B-29 eclipse film, alone, took more than seven 
months of the most painstaking work. 

A cautious, if terse, progress report to Dr. 
Griggs gives grounds for mote than restrained 
optimism on the ultimate verdict. Tt states: 
“Results better than meteorological predic- 
tions would have led us to believe, Must of 
the stations had some measure of saccess, and 
five of them produced results of great value, 
namely gui, Bangkok, Rebun, and the 
two Be 

Whether the ultimate results turn out to 
be on the minimum or maximum side, two 
things seem plain: 

Mankind’s knowledge of the size and shape 
of the earth stands to be bettered. And in 
the size and shape of the earth is the footrule. 
so to speak. liv which man measures the wni- 
verse wherein he lives. 

A revolutionary new technique in precise 
astronomical observations has been introduced 
by the use of aircraft, and this should facili- 
late the future work of scientists intent on 
advancing the cause of more accurate geog- 


‘ing and photographing eclipses, but the 
data obtained lacked precise value because 
the plane's constantly changing position in 


The National Geographic Magazine 


the sky could not be plotted continuously in 
terms of equivalent positions on the surface 
of the earth below, 

The suceess of the airborne operation hence 
takes on notable significance, for it promi: 
to pruvide scientists with “eclipse insurance” 
for the expeditions that will be studying solar 
blackouts in years to come, 

In the past, astronomers have heen tied 
t the ground herause a stationary platform 
for instruments was believed necessary to 
obtain relinble data. And they have alwnys 
heen completely at the mercy of the weather 

-a few minutes of clouds and rnin have 
defeated countless expeditions, organised at 
great oxpense and effort. 

Now that the new aerial technique has 
demonstrated marked effectiveness, scientists 
an plain on using the moving platform of 
the airplane t© supplement the observa- 
tions mule from stationary platforms on the 
ground, Moreover, the airplane gives them 
a veto over bad weather. because, except for 
tare cases, aircraft can climb out on top 
of the storms and clouds that woulel thwart 
ground observers. 

Taking aivintage of the new technique 
presents no instirmountable obstacles. Mioel- 
em commercial transport planes are readily 
available for charter, ‘They could be fitted 
wut privately with the necessary additional 
navigational and electronic equipment. In- 
fullation of scientific instraments and ca! 
eras would be a comparatively simple task. 

Perhaps the day may come when major 
selentific organizations, or groups of them. 
will maintain their own specially equipped 
aircraft for various phases of celestial research 
tnd other projects of exploration, just as some 
industrial firms and lnrge newspapers du today 
for their special purposes, 


“Calculated Risk” Justified 


For the National Geographic Society and 
its 1,800,000 member-fumilies, the 1048 
eclipse thus may well be revarded as a meme 
rable one, ‘The Society sent out the lurgest 
coordinated team of expeditions yet to take 
the field fora blackout of the sin. It pie- 
neered again in sponsoring the use of high- 
altitude itireraft in a new appradch te the 
problem of eclipse hunting. And this un- 
Precedented ground-air combination obtained 
important scientific results. 

The scientific gamble risked back in June, 
1947, and supported by The Society's mem- 
bership, would appear to have been well 
caleulated and more than justified in its 
returns, 
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afternoon, and it was cold on the deck of 
the 5. 8. Ancon as she slowly eased down 
the East River, Snow covered the city, 

Wearing light coats, since this was the only 
day we expected to need them, we shivered 
a while on dock, viewing the somber but beau- 
tiful sight, before descending to the grateful 
warmth of our-staterooms. 

Like migrating birds, Gorden Willey, Rich- 
ard H. Stewart, (Mrs.) Marion Stirling, and 
1 were again heading south on our annual 
National Geographic Society-Smithsottian In- 
stitution archeological expedition, this time to 
western Panami* 

Our final destination was to be the Azuero 
Peninsula on the Macific side, 160 road miles 
southwest af the Canal Zone (map, page 377), 


I: WAS COLD in New York that December 


Fram Snow to Tropie Sun 


‘Two days later we were lounging on deck 
chairs as we sailed through sunny seas, thor. 
oughly enjoying the climatic contrast and the 
brief rest before plunging into the strenuous 
work ahend, 

At Calén, to our surprise und pleastre, we 
were met by a compatriot, Karl Curti 
tary aide, guide, anc mentor of practically 
every expedition that has visited 
Pana in the past 25 years (page 375), 
his cur we rede across the Isthmus to. our 
hotel in Ancom, 

‘On the pleasant two-hour drive from the 
Atlantic to the Pacific we were again impressed 
by contrast: this time, the ease of modern 
travel as compared to the emssing by rugged 
trail through fever-laden jungle. 

One of the first mainland points to be 
touched by the Spaniards, the Isthmus of 
Fanama played from the start a leading part 
in the opening af the New World.> 

Here on the wasp waist of the Americas 
was the obvious point of access to the shores 
of the great Pacific, first seen by Balboa from 
his “peak in Dariéa.” Here, Columbus stated, 
Spaniards saw more signs of gold in two days 
than they had observed in four years of ex- 
ploration in the West Indies, 

Soon after the Spaniards td Inoted fabu- 
lous riches in gold from the native chiefs of 
Panama, the treasures of Peru were diseav- 
ered. For years the wealth of the stricken 
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country of the Incas poured cross the Tsthmus 
the gold road from Old Panama (Tssrarnads 
a) to Portabelo on its way to Spait 

Then came the perio of the Buccaneers, 
of Heaty Morgan and his “terrible men.” 
The sack of Portobelo and of Old Panama 
was a blow from which the Spanish Empire 
never recovered. 

In the middle of the 19th century this 
shortest coust-te-coast route revived, 
again the magic word “gold” was the cause. 
California mines sturted a new stream of 
treasure’ seekers across the fever-stricken 
Isthmus. In 1835 the trans-Isthmian railroad 
was finished and the trip bevime etsy. 

An epic story in itself is the construction 
and final completion pf the Panama Canal. 
During this period Panatwa became the fore 
most focus of research in tropical ine, 
one continues to contribute much in this field 
today, 


Gold Doomed Rich Native Culture 


Altoost lost in this romantic backwround is 
the fact that at the time of the Conquest 
there flourished in Panama one-of the richest 
and most colorful aboriginal civilizations in 
America, As bappenéd in many other places, 
the wery richness of the mutives lrought alsett 
their early doom, 

Tantalizing but inadequate descriptions of 
these people have been left us by Gouzalo de 
Badajoz and Gaspar de Espinosa, who, be- 
tween 1515 and 1525, led looting expeditions 
fnto the region for which we were bound. 

Center of greatest population and highest 
culture of Panama in pre-Columbian times, 
this area consists of the nurrow, semiarid 
Pacific coastal strip Iying west of the Canal 

“For accounts of previous National Geogmphte- 
Smithsonian expeditions, see the following Nariconan 
Grocuasaric Macazest actichs by Dr Sthling, who te 
Chief of the Huron of Americati Ethnology, Smith- 


sooiun Institution; “On the Trail of La Venta Man,” 
February. 1945; “La Vetta’ Green Stone Ticers. 
Scplember, 1943; "Finding Jewels of Jude in a ‘Meu 
can Swamp” (La Venta}, November, i942; ~ 
Hon Unearths Ruried Mastorpieces af Carved 
(Cerro de les Mesos, Mexica), Stptembor, Hit; 
“Great Stone Faces of the Mealcan Jungle" Se 
her. 10a overing the New World's (dest 
Work of Man,” Ausupt, 1949. 

* See “Pasama, Bridye of the World?" by Luls Mar 
bit Natta Gnoorariric Manakin, November. 
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ris, expedition zuide, and a Panarianian worker, 


Zone (map, page 377). To this day most 
af the population Panoma—outside of 
the cities of Panama and Colin at the ene 
ef the cunal and the railroad eoneentritt 
here, 

Paradoxically, this coast region is referred 
tO a3 the “Tnterior’’ From the middle of the 
area juts the Aw Peninsula, one of the 
lurgest peninsulas on the Pacilie Cr south 
j Ufonnis, 


The “Plains” of Panama 


The visitor who receives his impression of 
Panama from pissing through the junglecladl 
Canal Zone is due for a change of viewpoint 
on triveling through the Inte Along the 
base of the Amero Peninsila he might fane 
himself on the plains of South Dakota rather 
than in the American 

At present th 
Interior is cattle ra 


Tropics 
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The rich 


Arcie= 
ai) elght fer! of soit granite to Break ieito am carth- 
Huried with the bodies were the grinding stone, put 


tural potenrlulities are only yurtiuly devel- 
oped y because of lack of a suitable 
market siderable lent coffee is raised 


hear the Cosin Rican lL however, on the 
shoulders of the Chiriqui volexne. 

\t the beginning of the [6th century, the 
Azuero Peninsula and the adjacent mainland 
were under the control of a powerful chief 
named Pan The reginn to the west wi 
dominated by another strong chiel, Ura 
These two rulers were probably of the Guaymi 
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Hoth men fiercely resisted the Invasion 
the Spaniards under Badajng and Espines 
and were never fully conquered, They could 
not, however, prevent the Spaniards from 
obtuining a foothold at Nata and taking more 
than $100,000 worth of gold. 

\ few years later Espinosa led another raid 
into the Arwero Peninsula and found to his 
surpirise that Parita had recently died, 
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Unearth Evidence of Rich Indian Givilization 


Neuwr Parita, named fer a poweeti! chief whe ruled the Acura Penbisile before the 5; 
fition mode important finds Monasrillo’s et: 


the Panama 1 
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site yet fovnd. In Panama. 


Breaking into the howse where his body 
lay in state, the Spaniards obtained one of 
the richest hauls of loot ever recovereil. 
Among the elaborate burial wrappings they 
found 355 pounds of gold omanien 

Lashed ty the house posts by cords tied 
around their throats were 20 Tnidian captives 
who had been destined to be buried alive with 
the great chieftain. 

The burial rites of these Indians were un- 
usually elaborate. After the death of an im- 
portant chief, funeral ceremonies lasted for 
two days. During thie period his wives and 
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ne retion io visit the Gaayerd and other tribes in their isolated mountain hom 


connurst 
Turita River, 
wun Wo 


{] mounds. near th 
fi Warita the scien 


household attendants were prepared for burial 
with him, 


Wives and Servants Buried Alive 


A deep pit was dug, with a bench along the 
sides at the bottom, During the two-day eere- 
mony, the af the chiel—somotimes ten 
or a dozen— am the hench in the grave 
and were plied with ehicha, » fermented corn 
drink. until they were thoroughly intoxicated, 

When the body of the chief had been placed 
in the grave, his servants und capti were 
put in with the wives, and the grave was filled, 
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Huge Painted Urns, Found Deep in Burial Mounds, Reveal Panama's Ancient 
Funeral Customs 


A (eve mulles from Parlts the expedition uncovered the 
into gight-foot hilar 


reach thr com cientists rh 
ez human bames, Funoral afiurltus 
Girved manatee ribs (page 494 


Well witet was supposed to be rinnlng 
from a tapout the street corner, but the water- 
works had broken down at the tinw of our 
arrival; most of the time our water was hauled 
in drums by oxcart from the river at a cost 
of SO cents a barrel (page 379). 

Our workmen, incidentally, preferred the 
richer flavor of the river water and never 
m the taps if they could help it, 
sible hy aute, we had many 
visitors, including. Panamanian officials who 
came to see the archeological finds 
e did not know whether we were enterts 
ibs one of the congressmen of the district or 
one of Gur own townspedple fl Onarina 
gave usa biography after the visitor had lett 

Any Americuns who dict nat speak Spanish 
and who passed within 20 mil f Parita 
were apt to be diverted to us on the assump- 
lion that our place must be their objective. 


¢ mownd-burlal site recorded in Panama Tr 
stulutar bow) 
uunimal bug 


Once. 
never-ending Job of cleaning po 
escorted by a’ dozen lseal boys drove inte 


when Marian jas working on the 
sherds, a car 
utr 
patio, In it were a bewildered United States 
Army officer and his wife 

“T haven't the faintest idea why we are 
here,” snid the officer. We came to Parita 
to see the old church, but it seems as though 
the whole town insisted on bringing us here— 
so here we are!" 

The situation was sion explained, and we 
had a most pleasant visit. 


Wanted: 30 Pregnant Women 


On another occasion we were 
group. of American doctors from 
pital, in Ancon, who were making a series of 
nutrition stud the hitwerlunds of Parma. 
Om leaving us in the evening, they asked if 
we would kindly round up 25 or 30 pregnant 
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women and hive them on hand the text mom- 
ing so they could lake blood: sumples. 

We thought this seemed a little outside of 
our archeolugical program, but we solved the 
problem by passing it on to our friend the 
mayor. He immerliately sent messengers 
arotind with orders, ‘The next morning, when 
the doctors returned, the 30 women were on 
hand! 

‘Onarina prepared our meals on the usual 
Jogén. a large box partly filled with earth and 
‘containing several stones on which the cooking 
utensils were placed. 

‘Our food was not exotic. Beef was abun- 
dant. and hunters brought in venison on the 
average Of once a week. Best were conejo 
pintado, anc paca, white meat which fried ax 
tender as chicken, 

Dr. Wetmore and Mr. Perrygo mystified 
the townsfolk by never taking along shot 
heavy enough to Kill a deer or conejo. Once 
ina while they did kill an iguana for their 
guide. We like iguana well enough when there 
ic no other meat ovailable, but don't consider 
it a delicacy. 

Various boys if town trapped quail and 
suld them to us for 10 cents cach, so we often 
had quail soup or broiled quail. 

White potatoes were expensive, 
we usually hod fried yams. 

Qmly one woman in town could make tor 
tillas, She made them about theee-quarters 
of an inch thick and as heavy as a tire boot, 
so we were content with rolls, 

‘Oninges, bananas, pineapples, and papayas 
were plentiful and cheap, We had rice and 
red beans twice a day. What we didn't eat, 
Aurora, our handy girl, tock hame to her 
three children. 

We tite on oileloth, Marion says she will 
never again tive in a town without having a 
tablecloth; it adie to prestige. 

Marion glued together many of the fine 
pots that were found in the excavations. Tn 
asamd box she let the pieces dey in the proper 
position. Dafa Rosario, a neighbor, remarked 
that Marion didn't sew or weave—pluying 
with pottery was her work! Sometimes pity 
was the word for it, when the jieces were 
warped and the pot did not come out even. 


Carnival Opens with Water Throwing 

We bad been settled ia Parita only a month 
whew carnival time arrived, 

Onarina and Aurora had four new dresses, 
one for cach day of the carnival, big social 
event of the vear (page 392), They must 
haye gone to bed in their clothes 5 
always eume to work in the much-rumpled 
party dress. 


Thstead 
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‘The first day of the carnival was the wetters” 
dav; children or grownups could throw water 
on anyone they could catch, We stayed in 
our own patio most of the dayssince we did 
not care Io be baptized. 

A tune is a group of serenuders. The tum 
from the Calle Arriba, or “Upper Street,” 
arrived first, its lager carrying o huge green 
banner. Next in line came three drummers, 
4 group of women singing, clapping their 
hands, and dancing, and some 50 or nore fol- 
fowers—imen, women, and children. 

"The leader presented ihe flag to Marion, 
and all the men in the group threw their hats 
at her fest. Twenty or more women formed 
a cirele-and a couple started’ to dance. The 
women sang and took turns dancing, while the 
mon alternately danced and beat the drums. 


Cow Dance “Brings Down the House" 


Each of us had to take a turn dancing. 
They tell me [brought down the house with 
my version of the ¢¢ce, or cow, dance, All 
1 was trying to do wis to keep out of the 
way of my partner, who suddenly crouched 
over afd started charging and bucking me 
with her head, 

Pariteftios are supposed to éxcel in the pur- 
est form of tamborita. The best dancers do 
not move the body above the hips, The 
women circle about the men and Keep. time 
in a rhythmical, restrained fashion, ‘The in- 
strumental music, of African derivation, is 
produced by three drums, two of which are 
vertical and played with the hands; the other 
is horitontal and is beaten on both heads 
with sticks. 

Dick and Marion permitted themselves to 
be decorated with straight pins holding » tiny 
piece of green ribbon When they asked 
Onurina what the deconition was for, she in- 
formed them they were supposed to give a 
dollar to the donor on the following day, 
Unfortunately, neither af them had the slight- 
est idea which of the 70 people had bonored 
them, 

‘The second day of the carnival we bad a 
visit from the tuna of the Calle Abajo, or 
“Lower Street,” their banner being a bright 
red fag. On the last day both tunas came 
by for a final glorious fling. Needless to say, 
noowork was cone during the four days the 
carnival lasted. 

The town barber; who lived across the street 
from us, filled the barber's truclitional role as 
general news source, He rushed over at 7 
one morning to tell us we should go to seem 
wedding party which had just left the church 
for a bit of breakfast, before starting its long 
trek homeward. 
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The bride put on a pair of blue cation 
shicks so that she could straddle her horse, 
but left on ber white satin gown (psge 391), 
She replaced the long veil with a straw hat. 
She and the groom led the long procession of 
relatives and friends who were to ride the 20 
miles hack into the country, aco ied by 
guitar music and stopping to have a litte 
wine or chicha with friends along the way. 

Dick took pictures of the wedding party, 
and the grateful groom returned several days 
later to present him with a fine chicken, 

The barber also informed us of our first 
jitttd, @ get-together jo build a house, All 
the men donate their tinte, and the builder 
furnishes food and drink. Oxcarts hau! water 
for making adotw. 

The men come in spotless clothes, but ane 
soon covered with mud as they mix the clay, 
straw, and water to the proper consistency 
with their feet (page 390), Crossing arms 
over each other's shoulders, they stamp and 
kick, and finally their busy feet throw up a 
clod of adobe. This is caught om the fly by 
a worker, who carries it to the house. 

The framework of the dwelling has been 
prepared by the town carpenter or the owner. 
Mud is slapped on from inside andl outside. 
More, held together by the straw, is draped 
over horizontally placed cane or pole supports: 

The men grant a tuneless chant, “Hunh, 
hunh, ugh, ugh,” all the time they are work- 
ing, and the women keep their spirits well 
fortified with liquid refreshments. 

As usual we went on various side tripe to 
take pictures of fiestas and to see the country. 
When we showed copies of the Nattowan 
Grocrarnic MaGazinn containing pictures of 
our Mexican expeditions, one bright-eved 
little Indian at Oecd asked if the people in 
Mexico. were as ecarifesa (lovable) as her 
people (page 380), 

“Yes,” we told her, “they too are country 
people, and are friendly ond sincere.” 

A typical example of the hospitality of the 
people was our reception in Oech, We had 
gone there to take pictures of the fiesta in 
honor of the town's patron saint (page 387), 

Mr. Curtis had told us to be sure to intre- 
thice ourselves to Leopoldo Castellera; so we 
went to his home, which turned out tu be 
three honses, All but two of his 12 children 
were married, and so many had returned home 
with their children for the flesia that there 
were 40 people for menls, Nevertheless, he 
and his wife insisted that we join them for 
lunch and seemed disappointed beeause we 
would not stay for supper! 

At Oct we paid a dollar for a ringside sean 
under tho stands to take pictures of the bull- 
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fight. In these country bullfights the animal 
is never killed, Local brave or foolhardy 
young men pluy the bull. “There were often 
many bullighters in. the ring shaking 
blankets that the poor bull didn't know which 
way to turn. 

Once, at a bullfight in Parita, one of our 
workmen came over to dedicate his bull to 
Marion with much formality. All ceremony 
was quickly forgotten when a brave cow: in- 
stead of the expected bull entered the ring, 
Poor Juan was forced to ram for his life and 
climb the fence, 

When we broke camp Marion presented 
Juan with her favorite bright-red Mexican 
wool blanket, which we hope has brought him 
lick and has not attracted too many bulls 
his way. 


Shoe-shaped Tomh Deep in Rock 


Our archeological work meanwhile was prov- 
ing extremely productive. During our three 
months at Parita we excuvated four aboriginal 
sites, 

The first of these was about two mil¢s from 
town, A day's work with our crew of 25 
men repaired the oxeart road enough to en- 
able us to reach the spot with cur truck. 
This site, which we designated He-1 (Herrera 
Province No, 1), held’ a real surprist in store, 

Natives of Purita hod led us to the place, 
a flat, elevation high sbove the river, where 
the ground was strewn with broken pottery: 
Not being possessed af X-ray eyes, we decided 
to dig a long trench (page 386). 

Since our main purpose was to determine 
the period and length of occupation of the 
site, we dug the trench in one-foot levels, 
labelling the material from each level sepa- 
tately, according to standard archeological 
Procedure, Tn this way ft is possible to trace 
changes in artifacts and pottery styles, the 
most recent material being near the surface 
and the oldest at the bottom, 

We found less than three feet of village 
Tefuse on the surface, Underlying this was 
# solid but soft disintegrating granite base 
rock. 

More to test the nature of the underlying 
tock than for any other purpose, we continued 
the trench 10 a depth of eight feet. Then, 
surprisingly, the pick of one of the workmen 
broke through the soft sterile rock Into a» 
large pocket of rich browm soil, 

‘This écemingly impossible situation was 
soon exphtined when we found we had broken 
into an earth-filled tomb, Clearing i out, we 
saw that it had been constructed by digging 
a circular shaft, about two feet in diameter, 
through the base rock to a depth of eight feet. 
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At the base of the shaft a shot-shaped cham- 
her had been hollowed out, In this had been 
pliced the bodies of two individuals, with 
offerings consisting of beautifully painted pot- 
fery vessels, a lange three-legged metate (page 
375), or grinding stone, several polished stone 
axes, and o copper chisel, 

Continuing to expand and deepen our 
‘tretich, we encountered many such tombs, all 
constructed in (he same manner. The largest 
of these reached a depth of 14 feet and con- 
tained the bodies of 32 persons. 

Most of the pottery vessels and other ob- 
jects we recovered from He-1 proved to be 
very similar in type to the pottery and arti- 
facts found at the famous Sitio Conte, type 
site for the Coclé culture, The tombs at 
He-1, however, are of a quite different type. 

“The site was probably occupied only a short 
time before the arrival of the Spaniards at 
the beginning of the 16th century. The pat- 
tery from this period Is some of the mest 
artistic and pleasing that was ever produced 
by pre-Columbian Tndians. 

When we fele we had completed a fair 
sampling of He-t, we moved to a similar site 
a mile distant. ‘This. we found by exeuva- 
tion, belonged to the same period. 


Earth Mound Covers Numerous Tombs 


Finally, four or five miles from Parila, we 
discoverer) y site with a very different appear- 
ance, This site, He-4, was at the base of an 
isolated hill almost two miles from the present 
course of the river. It consisted of a group 
of 10 earth mounds arranged in the form of 
crescent wround a level court. 

This was of great interest, to us, since never 
before had mounds been reported from Pan- 
ana. 1 was here that most of our excava- 
tloms were conducted (page 359), 

The first mound into which we dug was o 
farge Aut-tepped structure about eight feet in 
‘To our surprise, our trench did not 
reach base level at elght feet, but continued 
throwah a succession of clay floors to a depth 
of 22 feet. It was a most complicated struc 
ture, and beneath the mound proper a num- 
ber of tambs had been excayated | page 382)- 

The pottery here was of a different type 
from the typicul Coelé ware. In one lance 
inted bow! we found the remains of a young 
chill with a necklace of hollow gold beads 
and other beads of greenstone. Ther were 
alsp several animal effigies made from shell, 

The next mound was entirely different. 
Near its center, and not more than two feet 
beluw the surface, was a cache of 40 painted 
pots in the form of bird effigies and a number 
af long-necked bottles. Just below these were 
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some exquisitely carved batons in the form 
ai stylized alligators made from manatee ribs. 

Still lower, at the bise of the mound, were 
many urn burials The large globular oms 
were coverer! by lids with crisscross handles, 
and each contained the bones of from ane to 
four individuals (page 383). 


Necklace of 800 Human Teeth 


Toone ura, containing the remains of a 
single adult male, we found 2 necklace made 
of approximately 800-perforated human teeth! 
Most of these were the front incisors. More 
than 200 individuals quust have been required 
to make up this neckhice (page 385). 

Still another mound contained only offer- 
ings of ceremonial pottery vessels in astonish- 
ing quantities. Most of these wessels were 
mounted on tall pedestal buses and were of 
two types, One type consisted of a painted 
globular bew! and the other of a bow! form: 
ing the effigy of a brightly painted king vul- 
lure with outspread wings. 

Other vessel forms, such as frogs, alligators, 
whippoorwills, and more conventional shapes. 
such as platters and bowls, were also repre- 
sented in lesser numbers (page 376), 

‘The pottery from this emazing mound forms 
the nucleus for a new type of aboriginal ware 
which we have termed “El Hatillo” ware, 
after the mame of a near-by ranch. 

Tn another mound at this site we found 
again the practice of excavating tombs be- 
neath and in the mound itsell, Here the 
favorite offering consisted af large quantities, 
sometimes more than 160, of almost identical 
retl-painted globular Jars with short necks. 

To this mound, toe, we found more of the 
carved manatee riba; one burial with a half- 
doen gold disks the sizeof SQ-cent pieres; 
some burials with gold-plated animal and bird 
éfigies: and the most beautiful examples of 
polychrome El Hatillo ware that we recovered. 

Hy far the largest quantity of material ex- 
cavated by the expedition came from the El 
Hafillo site, and because it tepresents @ new 
culture we are louking forward eagerly to 
further sturdy of it, 


Oldest Pansmunian Site Yer Known 


The final site which we worked, while not 
so spectacular, was in many respects the most 
important of all, This was a shell mound 
near the mouth of the Parita River, not fur 
from the town of Monagrillo, 

Here on a desolate sult flat is a pile of 
village refuse and shell sbout 200 yards long 
and SO yards wide, marking the site of an 
ancient group who subsisted principally from 
the sea. When the site was occupied, what 


Exploring the 


of the 
eT deep 


is now a dry fut 
ist have heen wai 


crustacean: 


(page 3 
wation we found that 
heen occupied for a 
then long abandoned: 
and covered the vil- 
Then the site was 
ie for u longer period, 
and finally ebandoned, probably 
more than a thousand years ago. 
The used by these 
ancient inhabitants bears no 
resemblance whatever to that 
from the known mainland sites 
and is of a primitive type. It 
is unpainted, and decorated only 
by le fate 
designs reminiscent of the ear- 
wottery types known from 
other parts of the New World, 
such us Pera and Mexico, ‘Thi 
enis. bh 
eupation 
wted {rom Panama. 


isions and ju 


Survivers af Looted Tribes 
Fear Whites 


In the high mounts 
f the L 
Peninsu ive 
the Southern Guaymi Lodians. 
These Sure 
vivers: of 
who so valiantly resisted the 


cicroachment of the Spaniards 
in the [nth century. Their 
justly acquired suspicien toward 
strangers has ow nt disap 


pe 


This hostile attitude is not so 
much due to any dislike of 
5 such, 
t the st 
ted | 
mining 
Le 


yer may be 
n Some activity, such 
lumbering, that 
white encruach- 


ment on Guaymi Lérritary 
To the present tity In 
dians sometimes place concealed 


set weapons—bow: 
or gWns- 
the un 


ry 


into astring 3 

The Dr. Wetmore Studies » Masked Duck's Air Sac 
dians imperfectly —kanuw Wit am Tnatit mithologist inflate 
They are seldom visit the thr don 
Saisie Bi : we, renemblin 
de tions by early tr fd during courtship. ‘To 


are brief anc! Dr. Wetm 


adequate. Only waded hip-de 


Exploring the Past in Panama 


one modern ethnographer has studied them, 
‘They tive primarily by hunting and farming, 
their principal crops af present being corn, 
beans, manioc, and h hate, 

Most of the stuttered Guaymi houses are 
built on a ridge or mountain top commuaneling 
a Magnificent panorama, even though living 
on such a site entails the penalty of carrying 
water up a steep trail from the nearest stream 
far below, 

‘One Guaymi to whom T mentioned this dis- 
advantage stated that the drawback was more 
imaginary than teal, since the women carried 
all the water anyway! 

This practice of building on mountain taps 
is probubly a survival from earlier and more 
warlike days, when a good Inokout was essen- 
Hal and such 2 position was favorable for 
defense, 

Each year, wsually in March, when the 
clearing and planting have been completed, 
the Guaymi bold theit principal ceremony, 
known by the Spanish name of halseria. We 
determined to see one if possible, 

Although our archeological camp near the 
coast was not a great distance from the 
Guaymi country, we could mot find a single 
person who had witnessed the cereniony. 

The difficulties are not confined to reaching 
the remote loculity where the event is held, 
The location and date of the ceremony are 
changed every y and the Indians try to 
keep this information fram outsiders. The 
day decided upon is made known to the wide- 
spread Guaymi groups by means af knots ted 
in reods along the trails. 

Tolé, a mountain yillage, is the nea 
Panama town to the Southern Guay 
territe ‘Our friend the mayor of Parita 
communicated with Tolé for us, and finally 
learned at the last minute that a three-«ity 
period in late March had been definitely set 
for a big balseria, 

Accompanied by Mer. Max Arosemena, for- 
mer Panamanian Minister of Education, and 
Dr. Alejandro Mendes, who were visiting us 
at the time, we left Patita in our thick and 
reached Tolé over a rough road well after 
dark, Town officials received us with wonder- 
ful hospitality, had a fine meal prepared, and 
permitted us to spread) our blankets in the 
schoolhouse, where we spent the night. 
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By Horseback into the Guaymi Country 

With a guide, Pablo, who spoke the Guaymi 
language, we left on horseback the next diay 
for a locality known as Tambor, where the 
halseria was to be held (page 385}. 

Leaving Tolé, we rede seross a plateau and 
down a steep and narrow trail into a deep 
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canyon. There we eressed a tushing, boulder- 
strewn river, then climbed an atrociously 
steep ond winding trail onto another plateau. 

In places this trail, worn by the hoofs of 
horses and mules and the downpours of the 
rainy season, had eroded to a depth of 25 or 
30 feet, although not more than three feet 
wide. 

So narrow were some of these slots that 
we had ip readjust aur packs to enable our 
horses to pass through. 

After jive hours of up and down riding, we 
came to the edge of a plateau and suddenly 
our objective lay before us. 

Th the bottom of a bow! in the mountains, 
stveral hundred feet below ts, was & partly 
cleared area within a bend of the Tahasara 
River. 

There the balseria was in full swine. 
Before starting the steep descent we pi 
for 10 minutes to drink in this bird's-eye 
wiew of the wild scene beneath us. 


Like Times Square at New Year's 

At this distance the most impressive and 
Surprising feature was the sound. Intermingled 
with the ificessant shouting of some 2,000 
Indians were mechanical noises that sounded 
to us like the blaring of hundreds of nutomo- 
bile horns and discordant musical instruments. 

The sun was just setting, and as this in- 
credible medley of sound rose to us on the 
evening air, Marion said, “Why it's just like 
Times Square at midnight on New Yeur's 
Evel” And so it was. 

‘By the time our horses had scrambled to 
the level of the river, it was dusk, 

Before reaching the scene we still had to 
crass the torrential Tabasard, Our guide se- 
Tected a wide spot abeve a rushing white- 
water rapid, and through the swift current our 
horses slowly groped their way, more than 
belly deep, amid the big houlklers whieh 
formed the stream bed. Zigangging back and 
forth, we finally reached the other side, 

As we rode up a steep slope to ihe clearing 
the wild scene of the balseria- met our eyes 
at clost range. The 2,000 participants were 
so absorbed in their activities that they paid 
litte attention to us, 

After Pablo had tied our horses in a patch 
of woods. he introduced us to the chief of the 
host tribe. A handsome broad-shouldered 
num, he greeted ws with considerable dignity, 
even though slightly drunk. 

Leading us across the clearing through the 
milling contestants, the chief introduced us to. 
each of bis three principal wives, Each fad 
her own Tittle stockide, and with each we were 
obliged to drink a large gourd fyll of chicha- 
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attached ta the tip of the tail, and this rang 
as the wearer leaped about in the antics of the 
balkerin, Many men wore handsome bro! 
collars fashioned from bright-colored glass 
beatis, 

‘The men’s Ilue dungarees were appliqued 
down the sides of the logs with colored gen. 
metric designs. Pablo painted out that many 
new dungarees had big square patches sewed 
over the knees, This, be explained, was in 
imitation of similar patches seen on the clothes 
of poor Panamanians of the coast. 

Most of the men had their teeth decorated 
by chipping. Two styles were in vogue, 
Sometimes the front teeth were all chipped 
from the sides so that they came to a sha 
point, Others had two deep notehes in enc 
tooth, praducing a serrated effect with. three 
points on each tooth, This custom was: evi-+ 
ens introduced long ago by Negroes from 
Africa, 

The Indisns who live on the side of the 
mountain where the ceremony is held act as 
hosts to the group which comes from the op- 
posite side. The host group furnishes the 
t sary food, and untintited quantities of 


Each family attending the bolseria builds 
fires, around which its members eat and sleep. 
Vf there are small children or babies in the 
family, a small stockade is mado of cut 
branches to keep night prowlers from stepping 
on the sleeping women and children. 

Poles Hurled at Opponents’ Shins 

The ceremony consists of a series of con- 
tests, including innumerable fist fiyhts, and 
the halsa-throwing game from which the cere- 
mony derives its tame. The contestants 
represent one of two groups, the hosts or the 
visitors, 

‘The first day is spent in purely social activi- 
ties, as the Indians gather and set up their 
little camps, The ceremony jtself starts at 
sunrise next day. 

Ly the clearing 4 rack is erected and on this 
are neatly piled 30° or more pales of light 
balsa wood, six or seven feet long and about 
four inches in diameter. Aiter appropriate 
speeches, the poles are distributed and the 
men divide themselves into opposing tims 
of three or four men to a side. 

From a distance of 10 or 12 feet the leader 
of one group then throws the pole. end first, 
as hard as he can at the shins of one of the 
members of the other group, The defending 
team retrieves the pole and it is their turn 
to be the a 

This continues for 24 hours, as many as 
20 or 25 teams contesting simultaneously in 
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the midst of a milling crowd of spectators who 
must be alert to dodge the fving poles. 

Most of (he spectators, who kept incessantly 
in motion, curiéd noisemaking devices, 
‘Trumpets made from large marine conch shells 
or from the horns of longhorned cattle pro- 
duced the effects that from a distance had 
sounded ta us like auto horns. Some cele- 
brants had whis fates, or ocarinas mace 
from pottery, wax, or hollow reeds. Still 
others had turthe-shell rattles, wooden rasps, 
or metal bells, ‘To the din thus produced 
was ae the incessant shouting wr chanting 
of all. 


Wives at Smke in Bloody Fights 

The fist fights, we learned, were umuitlly 
fought for one another's wives. One man 
would challenge another of the opposite group 
and, stripping to the waist, the pair would 
begin the fght without ceremony, although a 
crawd woul soon collect and form a ring 
around them. The wives who were the stakes 
usually nbandoned womanly reserve ancl 

in closely to watch. 
Vicious affairs, the fights continue until one 
man is heaten helpless, Sportsmanlike rules 
appear to be observed, only the ists being 
used for striking. Hair pulling is permitiod 
and the contestants continue fighting on the 
ground wher Knocked or pulled off their feet, 

Several times we saw a challenge refused 
when the challenger, made optimistic by 
chicha, was obvionsly too drunk to fight effec- 
tively, 

For tracing we had brought some lipsticks. 
fish hooks, dress material, and potket mirrors; 
hut cigarettes seemed the only commodity the 
Indians teally wanterl 

In this connection | Jearned an early lesson. 
As a treat for myself | had brought a few of 
my favorite cigars. A Guayml to whom we 
had just presented a cigurette asked me for 
a light. 1 handed him my freshly lighted 
elgar, The Guaymi promptly pocketed the 
cigarette, stuck the cigar in his mouth, and 
went happily on his way, 

By early afternoon the effects of the chicha 
were well advanced. Groups of women gath- 
ered here and there in tines, holding hands, 
swaying on their feet, and wearing the most 
serious expressions as they went through 
measured dance. The friendliness of the men 
by this time was growing a bit oppressive to 
us, since we were outnumbered several hun- 
dred to one and all seemed bent on showing 
their regard, 

Rounding up our horses, we leit the wild 
scene and took the long but quiet trail back 
lo Tole. 
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By Srcarr 


T in weight but heavy with histery— 
| these are the spices. 

Vo acquire them: today is prosaic, 
The housewife trundles her wheeled basket 
through the aishes of her favorite market and 
selects « package of pepper from India, ginger 
from Jammica. or cloves from Zanxihar os 
casually as she would a bay of flour from 
Minneapolis. 

A few centuries ago, these iragrant, palate- 
tingling seeds, buds, leaves, roots, bervies. and 
bits of burk lured mun into perilous odven- 
tures and helped to buil] empires, Nations 
and cities blossomed under their infhuence. 
Churches: and palaces were built. the arts 
flourished, blood was shed in remote parts 
of the carth—largely because nf spices. 

Columbus sought spices, omeng other 
things, but discovered the Western Hemi- 
sphere instead. After him came Vaseo da 
Gama und a long line of Portuguese, Dutch, 
and English adventurers whose quests for 
these precious auxiliary foods opened up the 
whole work] for exploration and trade. 


Spices a Spur ty Exploration 

Early search for spices was avid because 
in the doys before refrigeration they helped 
srexerve food. Also, they were used to make 
Fiano, embalming preparations, perfumes, 
and ointments long before bathtulis came tow 
‘vogue. 

‘Our word “spice” comes from the French 
épice, which in turn stems from the Latin 
species, meaning “sott™ or “kind.” The fact 
that the French grocer still calls his shop an 
épicerie is nol surprising, in view of Gallic 
Tewerence for goo foods-and the part spices 
play in their preperation, 

The word “grocer,” Inc, can be traced to 
the spice trade. One of the earliest of the 
city qullds in medieval England was the Pep- 
perers, first heard of in 1180. In 1545 this 
guile was succeeded by a group which later 
heeame the Grocers’ Company. The term 
“grocer” was used to distinguish these men, 
who Wought and sald in “gross” (large) quan. 
tities, from those engaged in retail trade, 

Over the years since the early voyages of 
exploration the fow of spices from land of 
origin to market place increased, so that today, 
in normal times, they are cheap and plentiful. 

Virtually every country contrilutes some 
spices; more than half of America’s: sup+ 
plies normally come from the East Indies, 
the Malay Peninsula, ind. French Tdo= 
china, and Japan, These countries finish 
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such staples as pepper, cassia or cinnamon, 
nutmeg, mace..and turmeric, 

From Eurepe and Africa come about 23 
percent, including caraway. coriander. cumin, 
poppy seed, ginger, Inurel leaves, sage, and 
thyme. Other sotitoes pre the British West 
Indies, where nutmeg, mace, ginger, and all- 
spice are grown, and India, which pow-sends 
us most af our pepper. 


Views of an Expert “Spice Taster” 

Very early in my-spice assignment | hecame 
confused by the overlapping and complicated 
terminology of the spice trade. Exuctly what 
are spices? How (lo they lifter from herbs? 

1 took these questions to Crosby Gaige, of 
New York City. who serves.as udviser on flavor 
to ithe American Spice Trade Association. 

“Seasoning is a Comprehensive term ayi- 
plied to any ingredient that enhances the 
flavor of food.” Mr. Gaige explained: “In 
amy opinion, the word ‘spice’ or ‘spices’ should 
be limited: to uromatic stibstances. muinly of 
tropict] yeretable origin, that make dumb 
Wishes eloquent, 

“1 would list as. spices proper: alispice, 
cassia, cassia. buds, cinnamon, clove, ginger, 
mace. nutmeg, pepper, and perhaps birmeric, 
As a subdivision, we may name bere deriva: 
tives of the Capsicum family, the red pp 
These would incluele cOyEnne pepper, paprika, 
and chili pepper” (page 404). 

In ardition to these true spives, Mir. Gaige 
continued, there is the category of uromatic 
seeds. These he listed) as anise, cardamom, 
caraway, celery, Cumin, coriander, dill, fennel, 
fenugreek, mustard, and poppy. 

“Under omy classification,” Mr. Gaige 
pointed out, “mustard is an aromatic seed, 
wheress in the spice trade it i generally 
called a spice. 

“And in a bracket by themselves 1 would 
put the various flavoring salts—onion, garlic 
celery, and a Combination generally known as 
‘seasoning sult,” which is an all-purpose mix- 
ture of ground spices, herbs, salt, and hydro 
lyzed proteins.” 

Mr. Gaige then turned to the enormous 
number of culinary herbs. He grows many 
in the garden of his Westchester County home 
Among those in commen use are bay leaves, 
basil, chervil, celery leaves, fennel leaves, 
horseadlish, oregann, parsley, the mints, mar- 
joram, rosemary, sage, summer savory, winter 
savory, saffron, sassafras (the dried leaves are 
called filé in Creole cooking), thyme, and 
tarragon, 
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A fourth class of flavoring agents may be 
Hered as condiment Condiment,” trom 
the Latin cendire, to pickle, is a term applied 


loosely to any kind of seasoning, Tt would 
avoil confus if it became restri¢ted 
certain mixtures such as the 


sauce, curry powder, chili por 
prepared miustards, tahasco 
horse-radish, and such sauc 
shire, A. L., and Angostura bitters.” 


Wars Affect World's Spice Shakers 
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Almost three-quarters of our tonnage came 
from enémy-oceupied countries or war x6n 
tunately, big stockpiles of spices were on 
nel “These included enough pepper for three 

. Citimiman oF cassia for nine months; 
car's supply of other importat nt spices, 
Just hefore the conflict the spice market hit 
alow, SI were accumulated in expecta- 
Hen of a price rise, as well a3 in anticipation 
of war. 

All through the war many people were una- 
ware of spice scarcity. OF pepper, for int 
the rage family uses only 7.1 ounce 
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year, Getting along with a fraction of that 
Was a Miner wartime annoyance. 

Vhere was little need for such splees.as 
cinnamon, cloves, nutmeg, and allspice, sinwe 
most recipes requiring. them also demanded 
even scarcer sugar (anc) shortening. 

Harilest hit when the Japanese overran the 
Far Eastern spieeégrowing areis were the 
meat-packing, baking, and canning industries. 
Most substitutes fell short of pleasing gour- 


mots, 


Synthetic Pepper a Result of War 


Normal American cotisumption of pepper 
ranges from 30,000,000 to 40,000,000 pounils 
per year, As soon as the shortage became 

parent, the Government froze all stocks and 
ultimately cut consumption to 25 percent of 
that amount. 

Howsewives became familie, in wartime, 
with synthotic pepper. This was made from 
a cereal base with a number of other ingre- 
dients, sometimes including a dash of genuine 
pepper. The imitation lacked the flavor of 
[rue pepper and sold for three or four times 
as much asthe real East Indian spice. Also, 
it was vulnerable to attack hy insects, while 
real pepper is not. 

Another source which made up 1 small part 
of our pepper deficit was the Malabar Coast 
of Indin, Though the Indinns themselves con- 
surne Vash quantities of pepper, the Malahar 
crop usually is so luerge that the rest of the 
world gets some (page 414), 

Time must pass belore pepper production 
comes back to normal. Ln areas occupied by 
the Japanese, vines were left uncultivated and 
vanished into tangled jungle undergrowth, 
Large pepper acreages were plowed up by the 
Japanese to raise other crops. 

Black and White from Same Berry 

Salvaging the vines and re-establishing the 
pepper industry is a low, painstaking process, 
Wild pepper vines, when left unattended, 
yrow Lo some 20 feet; cultivated ones are gut 
to abeut half that height, with better yields. 
Berries turn frony green to red. After they 
are dried by sun or fire, they become black, 
wrinkled peppercorns, like BB shot. ‘Then 
ihey ave ready for export and grinding. 

Most pepper used in this country is black. 
White pepper comes from the-same berry, but 
has its outer shell removed before grinding. 
White pepper, slightly less pungent than black, 
is used in mayonnaise and other prepara- 
Mons where dark specks ate undesirable (pate 
403). 

Red pepper is aot a relative of hlack, or 
Piper niyrum, but is produced by grinding 
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the dried porded frults of the genus Caner. 
This shrub originated in Central and South 
America, but, now grows in virtually all warmer 
climes. The small, very aerid peppers known 
as chilies are used whole for pickling purposes 
or are ground to make cayenne pepper. 

The most fery types of red peppers grow 
in British Africa und sre known as Mombasa, 
Sierra Leone, or Zanzibar chilies, Most yari- 
eties used by the American spice trode are 
produced in. Louisiana, South Carolina, Missis- 
sippi, Califunnia, Texas, Washington, Florida, 
and Mexico, A super-het variety. 
Hlister the tongue if used too Tre 
tabasco, from which the nae sane 

A popular product of red pepper is pa 
riko. Snide irom the mildest type of the Cap: 
sicum family. For some varieties, stems. 
seers, and insite veins are removed; for others 
the whole pods are ground, The best types 
come from Hungary and Spaih; other pro- 
ducers are Portugal, Bulgaria, Yugoslavia, 
Chile, and Algeria, Domestic production is 
increasing, notably in Washington, Louisiana, 
South Carolina, and Florida, 

Besides adding an appetizing reel color to 
foods, paprika imparts a mild. pleasing favor. 
Prof, Atbert von Szent-Gyorgyi, of the Uni- 
versity of Szeged, Hungary, won the 1937 
Nobel prize in medicine for discovering thot 
paprika was rich in yitamin C, 


Paprika Turns Canaries Red 


Fed to canary birds, paprika turns their 
lumage red. TL improves the coloration of 

tchery-reared trout, Paprika is also calli 
Spimiento"—nuot to be confused with “pi- 
mento,” another name for allspice (page 420), 

One large spice firm, R.T, French Com- 
pany, of Rochester, New Vork, is a large 
supplier of birdseed. Canary fanciers who 
tire of the standard yellow are urged hy 
French to add a Httle agers to the birds’ 
diet, Soon they may surprised to have 
red pets! 

Spices are again available, though im- 
porters worry about the effects of unrest in 
Tadonesia, Daily buving orders flashed by 
cablé or radio from American importers to 
their agents in trading centers set in motion « 
complex, far-flung system linking everyone's 
dinner table with men and women toiling in 
fields and jungles thousands of miles away, 

My exploration of the spice industry began 
in Baltimore. Hard by the Patapsco River 
stands the square, many-windowerl concrete 
home of MeCormick and Company, the world’s 
largest spice and extract house (page 400), 
The building's eastern windows look acruss 
the cobbled expanse of Light Street and down 
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Tn 1837 two of Henry Slade’s sons, David 
and Levi, conceived the idea of grinding spices 
in the mill, Uniil then spices had been sold 
to the housewife whole, and each Kitchen hod 
iis own hand-grinder (page 404). Pepper- 
coms were around on the table in casters with. 
a little crank on the top—a practice followed 
by many persons even today. 

A New Industry Is Born 

David and Levi Slade ground up half a 
barrel of cinnamon, slung it between two poles, 
and trudged off across the marshes to Baston. 
There they sold their cinnamon, to local 
grocers, and 4 new industry—spice prinding— 
was horn, 

Thos aby was born the D. & 1, Slade 
Company, whose trademark adorns containers 
of every known spice, condiment, and extract 
bought today by thonsands of New England. 
housewives. David Slade’s grandsons carry 
on the business (page 407). 

No longer, however, does the “spice. mill 
on fhe marsh” depend upon the rise and fall 
of Mill Creek's tides. Some of the ald water- 
powered machinery is still there, but heside 
it stands electrically driven equipment. 

The charter yranting the Slade mill exclu- 
sive rights to Mill Creek power provided 
—and still does—that the mill must at all 
times be ready to grind griin for any citizen 
of Chelsea, provided only that the grain was 
raised in Chelsen. 

Carefully preserved is one old grinding 
wheel, a round stone that weighs 1,800 
pounds, No one knows just how old it is. 
“Tt has always heen there,” says Norman 5. 
Dillingham, the Slade grandson who bends 
the firm, 

Another Boston firm, the Stickney & Poor 
Spice Company, is the oldest importing. con- 
cern (page 415) 

Most spice concerns have important side 
uch a¢ favoring extracts, which are 
1S in alenhol of the aromatic parts of 
vatinus plants: condiments: and insecticides. 

In Dijon, France, the firm af Grey-Poupon 
has beeti in business since 1777, and for many 
of those years it sald only mustard. Now 
there are other products, and branch fietorivs 
Le on! Paris. Grey-Moupon mustard 
is soll mill urn-shaped crocks. "The recipe 
is sectet, but the makers admit that white 
wine isan important ingred 

Biggest consumer of s is the meat- 
plucking industry, Spice distributors give spe- 
cial atiention to seasoning mixtures for such 
products as sausage and Innch meats, often 
using formulas supplied by the packers thenm- 
selves, In Chicage are firms specializing in 


ait 


such service. They also supply special mix- 
tures to canning and baking concerns, 

Spice importera and brokers make up a 
Hight littl: community in & tanele of nary, 
teeming streets near the East River docks, 
in lower Manhattan. 

To see a veteran dealer, T climbed to the 
second floor of a dingy building in Front 
Street, There, shortly before his death, T 
found Christopher Clarke behind a venerable 
rolltop desk, He might have stepped from 
the pages of Miekens. High starched collar, 
elastic sleeve warters, und a benign, courtly 
manner suggested a bygone day when Mr, 
Clarke might have been perfectly at home in 
London's Mincing Lane, ance the world’s 
spice capital and still an important center. 

From his sample room, lined with boxes 
ant bins containing every known spice. issied 
a heady scent which permeated the entire 
building. ‘This aroma blended with others 
waited from neighboring — coffee-roasting 
houses and Fultan Fish Market, 


Cinnamon and Cassia 


Ushering me into the sample roam, Mr 
Clarke reached into a box and drew forth a 
light-brown stick of bark, curled lengthwise, 
He broke off a piece. 

“Taste this," he said, He popped a piece 
into his own mouth. 

“IL tastes like cinnamon,’ I said. 

“That's what it [s." Me, Clarke said. “True 
clanamen, from Ceylon” (page 403). 

He reached into a second box and snapped 
aff another bit of bark which appeared use 
tical with the first, “Now taste this,” he said. 

“No difference,” [ reported. “It’s still 
cinnamon” 

“You're wrong,” Mr. Clarke sald trium- 
phantly, “The second one is cassia, from 
China and the East Indies. Takes an expert 
like myself to tell them apart.” 

Mr. Clarke explained that in normal times 
American palates seldom knew true cinnaman. 
Tt used to be a gourmets conceit to demand 
the Cevlonese brand, but most exports in this 
hemisphere went to Mexico for use in. incense 
burners or for favoring chovolate. Wartime 
shifting of trade roves kept cassia off the 
market, bot some true cinnamon trickled 
through, Both kinds are available now. 

Much colorful lore surrounds cinnamon and 
cassia. Both are the dried bark of evergreen 
trees of the laurel family, Clanamon is native 
to the Malabar Ci of Indi and Ceylon 
and is cultivated mainky on the latter Island. 

The more full-bodied and aromatic cassia, 
also Enown as Chinese cinnamon, js used 
commoniy in cooking: Saigo cassia, from 
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and ch amd cin in exchange for 
coconuts.” "These spices he sold at a hand 
some profit in Bag Along with cloves, garlic, camphor 
sia is mienti in early Chinese piher aromatics, cinnamon entered into the 
is, and a spice suppesed to be cassia composition of a potent brew 
gypt as early as the ar of the four thieves." 
ury B.C, four men who used it to ward off infection 
while looting the homes of the dead ane dying 
during an 18th-century outbreak of the plague 
In Chapter of Exodus sweet cinnamon in a Frenc ¥ 
and cassia are listed among the ingredients Captured and brought to justice, the four 
of the holy oil used for anointing the Taber. w rdoned in retura for the recipe 
nincle and its sacred yeeeely, From the Book of their prophylactic, 
of Proverbs, Chapter 7, we learn that o p In spite of the 
fume Was COMpuse tinnamen, aloes, and the ancients between cassia 
myrrh most historiins pgrer that th 
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Today, the word “cinnamon” is aceeptal Also imported sare bags of cinnamon chiy 
as covering both spices; only dealers and or waste pie from which the essential il, 
specialized consumers, such as bakers and useful as an antiseptic and in dentifrices and 


confectioners, differentiate between varlet 
The fine poweler use cere 
the bark of both trees, 

The cinnamon tree fs ready to give up its 
bark when about six years old. Branches are 
cut cloge to the ground, then taken to a shelter 
Where the bark is removed In long sections, 
As these dry. they qurl and form the familiar 
einnan icks, or quills. The pruned stumps 
send up new shouts which ace ready for cutting 
again within a year, 


ay contain 
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thickness of bark, reach 
world tied together in jmnidles. 
Grinders break them inte small pisces beforg 
feeding them fnto their pulverizing machines, 
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helped build many of Venice's architectural 
glories in the Middle Ages 

Because of the miraculous improvement 
th made in foods, spices gare io be 


ated asa necessity. ‘The rich would pa 
any price; the poor hoarded the few small 
ains they could buy. No wonder the trace 
was profitable! 

Various medicinal properties, be 
rightly or wrongly assigned to spices. Cloves, 
ndler, pure mnamon—these anel 
hers were believed capable of curing a long 
tof ills ranging | ¥ to insomnia, 
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By this time, the price of pepper-in Europe 
had risen beyond ‘the reach of anyone but 
speculators and noblemen. When Da Gama 
returned, Portugal forthwith set about keeping 
the price of pepper as near the old caravan 
figures as possible. 


Discovery of the Moluccas 

Later, the Portuguese explorers ventured 
into the waters east of Indi, went into the 
Sunda Strait, passed Jova, and discovered 
the Moluceas, the “Spice Tslands,” * 

The Moluceas are a group of hialf-sub- 
werged mountains surrounded by the Philip- 
pines on the north, New Guinea on the east, 
Timor on the south, and Celebes an the west. 
On the tops of these ntountain peaks spice 
trees Hourished, The islands were unim= 
portant for anything but spice, but this alone 
was sufficient to put the Moluccas on every 
map of the world, 

When the Portiguese, with their right af 
priority established by Da Gama’s discoveries, 
twok up residence in India and elsewhere, other 
strong countries began laying plans to break 
Portugal's spice menwpely, 

At “Golden Goa,” capital of Portugal's Par 
East empire, the Portuguese Bast India Com- 
pany exploited the sale of spices and barred 
titerlopers. During the 16th century, when 
Portugal was master of the spice trade, some 
of the finest buildings in the country’s history 
were erected > 

‘The Dutch first successfully compete} for 
the trade by following the Portuguese sround 
Africa. 

Although the Portuguese had opened the 
way, it was the Dutch who brought to its 
zenith the highly competitive East Tndia trade 

In 1000 Queen Elizabeth organized the 
British East Indian Company ta combat Mor 
tughese trade, 

At the game time, the Portuguese wete 
finding their hands full with the Dutch, and 
finally wore conquered by them. ‘Then the 
British came in, but the Dutch successfully 
resisted them and became the rulers of the 
East Indies. 

Over Portuguese opposition the Dutch 
seized Amboina, an island in the Handa Sea, 
and made if a base of operations from whieh 
they could obtain the rest of the Moliecas, 
Amboina contained what was probably the 
largest clove plantation inal! the Esst Indies: 
and at that time cloves commanded tremen- 
(ous prices in Europe. Cloves brought back 
by one of Magellan's ships were sold for 
more than the entire cost of the three-year 
expeditiont 


Amboina also had nutmeg, cinmimon, cassia, 


aly 


and pepper, ‘The spices of Amboina, Ternate, 
and the Banda Islands would enrich all of 
the Netherlands. The Dutch thereupon made 
a spice monepoly their goal. 

(On other near-by islinds there were pepper 
vines and clave and nutmeg trees. The Dutch 
invaded them at night and destroyed the trees 
and vines, so that no one else should profit 
hy the stle of spives, 

But Nature, unsympathetic to Dutch am- 
bitions, permitted spices to grow alike on 
other tropic islands of the French, the Eng- 
lish, and the Spanish, 

Cinnamon, almost ns valuable as cloves and 
pepper, wax most abundant on the island of 
Ceylon.§ By 1658 the Dutch had driven ihe 
Portugtese out of Ceylon, Under their rule 
the Ceylonese brought the cultivation. of clam 
men to its peak, only to see a pew master, 
the British East India Company, take pver 
in 1796, Cinmumon remained a British 
monopoly mntil 1833, 

Two derivatives are sometimes given for 
the word “‘clove’—the French cfow and the 
Spanish efave, both meaning “nail!” The 
little “nails” grow un small evergreen trees 
of the myrtle family, Early mariners reported 
that under the tropic sun the trees exuded a 
peace odor that could be smelled far off- 

re 


Nutmeg Tree Produces Tyo Spices 

The mutmeg tree is unique in that it pro- 
duces two spices (pave 418). When the outer 
husk of the peachlike fruit is removed, it 
reveals a lacy, scarlet membrane, This is 
mace, carefully removed and dried in the 
sun, Under the mace isa brawn kernel con- 
taining the seed, or nutmeg, 

The fact that nutmeg trees yielded two 
spices took some time to register in the minds 
of Amsterdam spice merchants. 

AY one time there was more (demand for 
mace than for nutmeg in Europe, and the 
crusty old traders ordered, “Cut down half 


* Soe “Airplanes Come to the Ines of Spice,” by 
Maynard Gwen Wiltiims, Neviowac Groonarine 
Macazrxe, May, 1991, 

7 See, in the NaviowaL Groorapume Macazine: 
“Portugal Ty Different,” by Clement E. Conger, 
wember, M485 “Castles and Progress fy Pagtugal." by 
W. Robert Moore, February. 1938; “Altitudinal Jour 
fey Throwgh Partueal," ly Hurrict Chalmers Adame, 
November, (937; “Lisbon, Cliy of the Friendly 
ay." by Clifford Albion Tinker. November, 
and “Lichen —Gateway to Warring Europe," by Hare 
Wow Klerumer, August. 1941, 

Se "Greates| Voyage tn the Annals nf the Sea 
(Magellan). Nama Grocearme Mauatrst, De- 
i 


, in the Neviowat Geemaenie Mace 
“Ceylon, Iiland of the ‘Lion People’ by Helen 
‘Trybulowski Gilles, July, 1948, 
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negs from germinating and 
wing eliewhere, the Dratech 
kept those ready for shipping jn a linte bath 
for three months. All, therefore, bore a white 
coating of lime water, and even today they 
are still whitenivl—sonw say bevuuse of tra- 
dition, others because the line preyents insect 
infestation. 

Malays ¢alled the nutmeg the pala. One 
superstition wits that it would grow only 
within the sound of surf. 
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15th century when Pierre Dalyre, iinis- 
tritur of Ile de France, now Mauritius, paid 
a visit to the governor of Ami 


Av 
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be shown the nutr Hantatlons Th 
nor, yielding to hi tS requ 
driven him around the island to view the 
full of beautiful fruit. 

When Poivee left Amboina, he bad both 
nutmeg and clove seeds hidden om bis prer 
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of Madagascar, and grew trees from them. 

Ginger was planted on the Moluccas from 
foots brought from China. It is a puryle-and- 
yellow-flowered reedlike plant, whose thick, 
pungent, and tuberous roots were dug and 
scraped, and then dried or candied for com= 
meree, 

Lang before Europeans bad become ac- 
quainted with it, the East knew ahd revered 
singer, using it for a fuvor, as a candy, and 
also as a medicine, Ginger was not cultivated 
on a large scale until the Spanish planted it 
on Jamaica in the West Indies, 


Discoveries in the West Indies 

While turmoil raged in the East Indies, 
the Spaniards were making rare discoveries 
in the Weat Tnidies and in Mexico, Among 
them was o West Indian tree culled the 
pitenta, 

Its fruit contained a flavor like cloves, 
nutmeg, and cinnamon combined and was 
known as allspice, There also were cacno, 
vanilla, and fiery red peppers. 

Spices played a part in the growth of the 
United States. Soon after the Revolutionary 
War the American merchant marine canie into 
existence. 

With the former colonial trade routes now 
closed to Americans, they looked far afield for 
new ports and new trade routes, 

A New York ship, the Empress of China, 
opened the Chinn trade with Canton in £784, 
Massachusetts shipowners became rich. and 
with profits from their cargoes of tea, silks, 
splices, chinaware, and ether romantic wares 
they built many of the white houses that stil 
stand, 

Cupt. Jonathan Carnes, of Sulem, loaded a 
cargo af pepper in Sumatra in 179] and sold 
it back home for a profit of 700 percent, 
For a time Salem was called the “Pepper 
Fort." In 1803 the United States, exported 
more than 7,500,000 pounds of pepper, much 
of which had previously been landed in Salem, 

Yankee sea captains brought back from 
the ports of India itself a new flavor in the 
repertory of American foods. ‘That was curry, 
a subtle blending of several of those farnous 
spices which have gone into the making of 
history. 

‘Occidentals know only one curry; in India 
each kind of fish and fowl has its own blend 
of curry spice. 

‘Curriés in India wive zest to commonplace 
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rice One favorite curry recipe is composed 
vf coriander seed, Madras turmeric, cinnamon. 
cummin seed, cardamorn seed, fenugreek seed, 
Jamaica ginger, cayenne pepper, pimento, 
cloves, and nutmeg. 

's Loday compete 
briskly, but their operations are a far ery 
from the tricks of the trade of a few centuries 


go. 

McCormick, French, Slade, and dozens 
of other competitors throughout the United 
Stites are united for their common good. in 
the American Spice Trade Association, one 
of whose principal aims is to educate Ameri- 
can cooks in the proper use of spices, Its 
influence js wide-spread, since United 
States is the world’s major market far spices 
teday (page 410). 

‘The association maintains a staff of tech- 
nical experts who are forever on the lookout 
for new. spice sources and ways to use them. 
For many years practically all nmustard seed 
Was grown in Europe, South America, and 
India; now much of the American supply 
comes from California, Montana, und Wash- 
ington. The finest mustard, however, still 
grows in Lincolnghire, England. 

Croshy Gaige's big moment comes once 4 
year when he helps plan the menu for the 
association's annual dinner, which draws spice 
merchants, afl discriminating renchermen, 
from every part of the United States. 

He prints the menu on his private press. 
He always gives it a distinctive touch, such 
as using, instead of ink, a yellow dve made: 
from, saffron, one of his favorite spices. 


Shakespeare Wrote of Spices 

A recent menu Dears a few Shakespearean 
words on the subject of spices in which Clown, 
in The Winter's Tale, lists his needs for a 
Boheminn sheepshearing feast: “T must have 
saffron to eclour the warden pies. mace; dates 
—none, that's out of my note; nutmegs, 
Seven} a race dr two of ginger, but that T 
muy heg; four pounds of prunes, and as 
many of miisins o° th’ sun.” 

Spice men show no alarm at reports that 
concentrated flavors, made by distilling the 
essential ails of spices. will someday take the 
place of whole spices. They feel that man 
will be eating products of plantation and 
farm, and not the test tube, for many cen- 
juries to come. 

“Nothing beats Nature,” they say, 
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ce, National Lide insurance tn force 


Por ins 


now totals over a billion dollars. That's a lot 
of life insurance, As a matter of fact, 

the more than 34) life companies in United 
States, 28 have topped this billion-dollar 
mark id be forgiven for 
muir 4 fuss abour it, But wctually 


what id L 

The real point, it seems to us, 19 thar al- 
most 200,000 people all over the country 
have chosen our mutual company to help 
them become financially independent. 


"See your Nations! Life underwriter © 


af least once a year 


FOUNDED 1LASp 
A MUTUAL COMPANY 
OWNED WY 1S IGY HOLDERS 


HOME" 
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Families and individuals—they have hopes 
and plans for the future which they value 
ut one billion dollars — and they have 
placed them in our hands. 


This makes us feel f i and humble 
at the same time; Thats why we re nor doing 
uch crowing 


monthly cheuks 
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32-page illustrated bookie help 
» » Send teduy for your FREE copy. 


Which Tjjs@ of Traveler are ow ? 


LOUNGER ? 


PACER ? 


What's 
behind 
the 


dial ? 


Behind the dial is the Aeart of your business—your records! Think—how could 
you continue after fire destroyed your inventory records, accounts receivable, 
tax records, deeds and contracts? How could you even establish proof of loss to 
collect your fire insurance? 4 out: of 10 firms never reopen after losing their 
records! That's why your sofe is so important! 


How You Can Be Sure Of Your Safe 


Look for the label of the Underwriters’ 
Laboratories, Inc., on your safe. Don’t trust 
any safe that doesn’t have it! Modern Mosler 
anfes pass their toughest teste with 

plenty to spare—you can depend on Mosler, 


‘There's a Mosler safe to meet your 

requirements exnctly, at less than you'd 
expect to pay. Find out about it now, igs ia 
before fire atrikes! Fill in the coupon resintive chest for duaf protection 
below snd mail it now, against fire and burgisry. 


ge Mosler 
Safec. 


Main Office: 320 Fifth Avenue, New York 1, MY. 
Dealers in principal cities. Factories: Hainilton, O. 
Largest Builders of Safes end Vaults in the World 


Bulldars of ibe U.S. 
Gold Storage Vaolt Doors 
at Fort Knox, iy. 
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speak to yu, This Enehantod Mirror will liring to you much pleasure and deeper 
understanding. sa that you may Ive your life inowisdom and happi 
There is no more precious gift that | can yrive.” 
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ASK YOUR TRAVEL AGENT 
Or write fer felder te Dept. M. G, 
LINJEBUSS 
Swedish Tran-Evrapenn Bus ines 
63D Fitth Ave. New York 20. N. ¥. 


# Saler thon coph, but just as spendable 
—Sverywheen you trovel 

If last or stolen, uncountersigned, you 
get & prompt refund 

® Afford instant identification 

© Gaed until ued 
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UCH writing ease, such depen 
never before existed in any pen. 
naw have new materials made them po 
14 precision advances mark the new 
With it, writing is gliding, Even filling 
comes a pleasure—quick and supe, You se 
the ink level, There's a new guard against 
leaking—vven at the highest fight levels, 
But these are only a few of mew 31's ad- 
Vaotapes. To learn the full story, trv the now 
pen now at your Parker dealer's, Choose 
yours—for keeping of giving—from 7 rich 
colors and black, Custom points, 
Pens, $13.50 up, Pencils, $6.75 up, Sets, 
from $19.75. The Parker Pen Company, 
Janesville, Wis., U.S. A.: Toronto, Can, 
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NEW FOTO FILLER + VISINLE INK SUPPLY 
* PLLGLASS RESERVOIR + EXCLUSIVE INK PLOW 
GOVERNOR + SLAYER INSULATION HILPLITE 
LEAK PREVENTION + GREATER WRITING MILEAGD 
FLATHENIUM-TIPFED POINT « “LIVE METAL" CLIN 
—4 GIHER SIGNIFICANT ADVANCES. 
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The Magnavox Company, Fort Wayne 4, Ind. 
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Every season Is 
vacation season in colorful 


Southern California 


Southeni California hax a magic ingredient culled 
DIY SURIMOFIGAL CListaTs that ma on fast as mach fur 
as the next! Weathermen will tell vey it's: E 
Southern California in North America, Geour: ly in areas 

betiogen the humid tropics und the tovather to the north, 

and umally whore mountains are clase ta the sea 
(Characteristics are; Mild aeeuther e-reotamed; Little reainz 

moc sunshine, aundanee wits and flawers, 
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Inspiring BEAUTY! 
@ Soon Spring will 
blossom out in Missouri 

vorotionland of in- 
spiring beauty. See the 
famous dogwood and 
redbud painting the | 
countryiide.., the fresh 
nir perfumed by apple 
blossoms. Mony resorts 
now open, Come... | 
play and rest, | 
Send for FREE FOLDER 
Juut send ps 
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Jefferson Eity, Misseurl 
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Springtime color... that's Vir- 
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tr never More Gorgeous - . 
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+=. her atmosphere never 
Make your Spring trip to Vir 
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21° THBE-BIGGEST DAYLIGHT PICTURE YET. 
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CONSERVATION AND DEVELOPMENT 
Room 81, 114 Capitol Street 
Richmesd £9, Virginia 
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Ordinr Telesisinm me 
BIG 180-PAGE 


REE BARGAIN GUIDE 


SAVES YOU REAL MONEY ON RADIO. 
TELEVISION, ELECTRONICS & TOOLS: 
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The Woler Leva Rouls—Vou Cay Slap 


From early May ta ats November. Tennessee 
ls an Idec) Vacation Land. Every month hos 
ita own appeal. From the thr! early wild- 
flower bloom in April through magnifice 

Hhedodendron disploys in June to the gor moot a3 Tanti 
geous Fall coloring ending in November. you 

will find Tennessee entrancing. Economical. 

tee! Aceammedations cos! leas than in most 
sates, Il you did not get your FREE copy ol 
the silver book, “Tennessee” last year, send 
for your copy NOW! 


DIVISION OF STATE INFORMATION 
Office Bidg.. Nashville 


AMERICAN COACH CO. 
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And, Believe Me, I'm Grateful to 
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FREE “BOOKLET 


Learn what modern science is doing to solve problems 


of hearing Joss for people cruelly handicapped. New, 


yes new hope. 
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tiny, electronic device 
Precision-fitted fo your individual nec 
Sead coupon today! : 


Beltone.. sa 
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1480 Wo 19k STREET, CHICAGO O, ILL 
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The Land of 
Enchantment 


+ far ax the eye cam 
with miltions 


fnaguisiedenes nad nacioor Spanish 
and robust Olid West, of 
the theobbing eyche 
a land of color, of romance and action, af peace 
{les very vastness will enthrull you, and 
whether you wish to luxe at its fine Guest Ranches in 
the dey, invigorating 
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BETWEEN GLACIER AND PNG LEONARD K. THOMSON, Mar 
YELLOMSTOWE PARKS 


Cruise in the Sun 
to the fascinating ports of the Orient 


Enjoy HM lazy days on the 5% PRrsibeNt WILSON or 


3. PRESIDENT CLLVELA NO Aierien’s firnert postwar duxury liners 


Party af cell: Son Francisco and bo 
Angeles* to Honolulu, M: Hong 
ng, Shonghai, Kabe, Yokohama. 


Your choice of enw... Presigent 
March 
5. President 


Hl aniey 


ime, plano N2edey 
your pleuure ne-World cruise aboard the 
Monthly sailings—see your bonded = modern 5.5. Presiden! Folk or 3.5. 


Wawel agent President oncom, 


AMERICAN PRESIDENT LINES our smcrivan Motel Abroad 


100, Loa Angeles. New York, Hoxton, Wathingten D.C. Chicage, Clevptand, jiurabuy Yona 


For trea, colorful crvise booklet, write a: President Linns, 
G3, 2 Collfornia St. Sen Froncisee 4, California 


WAM Anmerns __start 


EXTRA DIVIDENDS 


ARE YOURS ON A 


== +0 the Warld’s 
Famour Men and Women 
from the Beginning of 

ry to Gur ven That... 
ond from Every Field of 
Human Activity! 
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SOUTH BEND BAIT CO. 
720 Wigh St, South Seva 27, jn 
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| OR SHOULD NOT ¢ STAIRS 


ie 
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MANUFACTURING COMPANY 


Racing, Wisconsin 
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MAGIC MIRROR Teeguastas wilt, 


| Wear False Teeth 


yet my mouth feels 
fresh, clean and cool- 
thanks to Polident!* 


“| know thot dental plates that feel hot and 
sticky are a warming sign... 401 soak my: plato 

in Polident to ovoid Denture Breath.” 

Mrs. C. W. A, Dayton, Ohio | 


What a wondertul feck 
that feels fresh, Soak plate ar bridge 
dent bath! dolly—fitteon minutos 

or mare—in a trash, 


aad it is te 
3 Polident and weer 


No Brushing 


al dentur 


ambi pe special ea bids 
% ident -every day. [t's qui cD 

nomical, efficient —the world ell- POLI DENT 
ing denture cleanser. 


Recommended by more dentists than any other denture cleanser 


Amazing New Cream Holds Tighter, 
Bring on rear = Longer than anything you've ever 
week. | est tried or double your money back 


ie POLI-GRIP 
S/S 


Lengthening His Waistline . . . Shortening His Life-Line 


Like one out of every four people in Aukone Over 
our country today, this man weighs im that it 
more than he sheuld Pits an additional burden on (he heart 

Tf he loaed these excess pounds— and circulatory « 
birkoges hin wo down to normal nnd estimated th. 
Aneps it there — he will book ane feel better require the cle at 
Furthermore, dv ieill * mile of blond vearnels. lo maintain 
Stunisties who thatif w pore Llsevrn excess body tiesue, the heart haz to work 
10 percent abo normal, life expectancy hander, Fortunately, with good madieal 
is usually reduced about 20 pwr cent. ane, overuNieh: be corrected, 


yetem, It haw been 
10 prow 


opient ol 


of ext 


The First stop in any weighit 
reducing program istosee the controlling weight 
n, for orby het ie quel i- weight 


Some exercise in necessary, 
bat one should not expect to 
reduce junt by exercising. Die. 


a bro 


a determine your tet sain more food than tt can tors warn you would have to 
woolght, A six-foot man weigh- wae up as bnenpy, snd the ox. walk 36 miles to lose one 
ing 185 pounds mny by 20, cosw it ntared as fat/The doctor poured. Strenuous exerviae may 
pounds overweight fhe has.a will limit food intake while alec incresse the appetite and 
alight frame, while if he has a ur diet yin make it harder to ree So, 
large frame that weiglit could ential elements to rely on your physician to re 


be considered noprinal. oman 


nd the proper oxercise, 


By faithfully following the program your 
doctor suggests, it is generally posible to Metropolitan Life 
lose weight cutvly, atendily, avd or 
other he!pful information on this aubject Insurance Company 
o© Metropolitan's free booklet (4 MOTE AL cosrayy) 
39-N, “Overweight and Underweight.” 


pend 


LMyitimor Nee, New Yome 19:8. ¥5 


TO VETERANS —IF TOU HAVE NATIONAL SERVICE LIFE INSURANCE—KEEP ITI 
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These Greyhound features add up 
to the smoothest, most relaxed ride on American Highways 


Step aboard 2 Greyhound SuperCaxch, sink 
back in one of the deeply-cushioned, hody- 
contoured easy chairs... and you'll kaow 
why Greyhound offers the most restful rideon 
American highways. This skillfully designed 
seae (standard equipment on thousands of 
Greyhound buses), plus many other features 


of udvanced engineering, make an hour's trip 


or @ cross-continental tour an adventure in 
relaxation. But SuperCouch comfort doesn't 
inen super-prices! Greyhound travel to all 


48 states, Canada, Mexico, costs far les per 


mile thar 
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SHEAFFER’S SENTINEL 


Worlds Greatest ‘4 Pen Value.. 


at J9o0 


Mensured by any ttandard, Sheafler's Sentinel today's 


most outstanding pen valve. For Sheaffer employs the 

costliest of all pen materials—the most efficient mechon- 

ical precision—and the skill of gitted craftsmen In creating 

the pen you'll prize as your constant companion, Try 

Shenfler's Sentinal today for a new writing experience! 
W, A, Sheaffer Pen Company 

Fort Madison, lowa ond Malton, Ontario, Conado 
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A GIFT MEANS MUCH MORE WHEN IT'S MADE BY SHEAFFER'S 


Users of Kodak Flash Bantam 
Camera, Kodak 35 Comera, 


or any other “miniature” 


with #/6.3 lens or better = & 3 


are offered this... 
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Kodaslide Projector, Model 1A 
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MOTO-MOWER 
4400 Woodwerd, DETROIT 1 
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NATIONAL GEOGRAPHIC SOCIETY 
Eity__ Fea Dept, €-F, Washington 6, D. G. 
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“An old Scots shepherd ueBave it to us...way up in 
the Highlands” 
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LINGUAPHONE 


Is YOUR PASSPORT 
To the World 


In your owes hema, alone er in a group. 
you can now lear to ipeak any of 27 
longuages, quickly, ecaily, correctly, by 
the workdtamout 


LINGUAPHONE Conversotional METHOD 


Approved by educotory, iy hor aided thousonds to batter 
jolst.culural enjoyment, broader life. Send for FREE Book 
Approved for Veteran» undor G. |. Bill of Rights. 


LINGUAPHONE INSTITUTE 


60 RCA BUILDING, NEW YORK 20, N.Y. 
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RESIDENCE ELEVATOR 
he Chay Stairs” - 


THE SHEPARD ELEVATOR CO. 
Builders al Finest Hospits! Elevators 
2432 COLERAIN AVEMUE 


FLL, OHIO 


* The Membership Due, 


To the Secretary, 
Sixtremth and M Streets 


| nominare 
Occupation 


Adress 


Name of nominating member 


Address 
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Recommendation for Membership 
IN THE 
NATIONAL GEOGRAPHIC SOCIETY 


Which Are for the Calendar Year, Include 
Subscription to ge National Geographic Magazine 


National Geographic Society, | 
rihweet, Washington 6, B,C. 1949 


(This information iw kinpormnt lor the reemraa) 


for membership in The Society. 


"We knew nothing else could 
express so muel sod simply” 


The silent eloquence of a lovely family monument, 
standing serene in an appropriate setting, has a depth 
of meaning that words never can express. 

When that monument is Rock of Ages, you have 
the assurance chat it will remain in all its eloquence 
and beauty through long-years to come. For every 
Rock of Ages Family Monument is backed by a 
bonded guarantee to you, your heirs or descendants, 
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Visit America’s Premier Spring 
and Summer Playground 
Judd & Detwe 
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